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The Never Ending Watch 

To assist the mission of the U.S. Navy, 
Convair has created a new weapons system, 
featuring water-based designs that can be 
used to lend mobility and dispersion of force 
. . . that can become a forward area striking 
force without advance preparation of bases. 

Only Convair has designed, produced, and 
flown a water-based jet fighter, a turboprop 
water-based logistic transport, and a vertical- 
take-off fighter that can operate from the 
smallest ships of the fleet ! 

These new concepts will aid our Naval 
Air Arm in the never ending watch to help 
maintain general sea supremacy, and air 
superiority in all areas of naval operations. 




How the Holley "hidden co-pilot” 


does two jobs with one handle control 



Tliroiiphoul ilic onlirr opor- 
alicmal ranso of the new 


IS has always hpen a 
"two-handle" job but in this new 
airplane the job is done with u 
single rontrul lever and (he help 
of a Hollev Power Contrnl which 


One of these ronimis installed on 
each 5550 horsepower Protl S 
\niilne> Aircraft T-34 engines 
automalieally senses altitude, air 
temperature and speed ami feeds 



eonliniioiisly interpret this infor- 


whieli is automatically adjusted 
through precise meleriog of fuel 
by ihe control. 

The Hollev Power Control not 
only eoor.l'inales the engine and 
propeller for all forward llinisl eon- 
ditions hut also controls the silal 
reversing of ihrust neeessary to 
reduce the aircraft's landing roll. 
Designed, develope.i and niami- 
fartiired hy Holley, the "hhldeii 



lEAOER IN THE DESIGN, DEVELOPMENT. AND MANUFACTURE OF AVIATION FUEL METERING DEVICES 



Whatever the temperature— from a roasting 250° 
to a frigid— 65°, pneumatic systems always 
give fast-acting, dependable performance! 

Because viscosity of the air used in pneumatic 
systenas remains essentially the same over an extremely 
broad temperature range, the systems are never sluggish! 


Say, Walter, ; 
which actuating 
• system works best '■ 

at HIGH 

; temperatures?. •■I 


Pneumatic systems are weight-and-space 

savers, too! Smaller lines are used, and no return tines 

are required. What’s more, you actually store energy 

from a lightweight, low-horsepower compressor, eliminating 

the need for a heavy, high-horsepower source! 

With pneumatic systems, leakage is no serious problem. 
The compressor itself automatically compensates 
for any minor leaks which might occur. Nor is there any 
danger from fire with pneumatic systems, 
since the air used in the systems cannot bum! 

We here at Kidde have a complete line of pneumatic 
system components, as well as facilities for 
engineering complete pneumatic systems. If you have a 
problem in pneumatics, please write us. 


Kidd^ ) 

. • FOR 

PNEUMATICS } 



Walter Kidde & Company, Inc., 718 Main Street, Belleville 9, N.J. ■ Walter Kidde & Cempaiiy of Canada, Ltd., Montreal-Toronto 




Empty Cockpits 

The amazing progress of science, electronics, radio 
and radar has brought us a new breed of aircraft 
called “Drones'’— full-sized jet bombers and big 
four-engined bombers, flying at sonic speeds with 
empty cockpits. 

Without a single human being aboard, these planes 
can take off, fly, perform intricate maneuvers, and 
land. But every move of these super-robot aircraft 
is controlled by human brains and hands, from the 
ground or from a “director'' plane — either nearby 
or surprisingly far away. 

So here is another milestone in aviation— gut'rferf 
missiles. 


Phillips 66 
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BALI. BEARINGS 


New Sentri-Seal...on guard 
against dirt and wear! 

The unique design of the Sentri'Seol gives optimum protection ogoinst 
dirt, ond includes o number of other mojor odvontoges. 

Senlri'Seols ore quichly removed, eosily reploced. As the seal is of 
synthetic rubber, in which two metol rings ore embedded, o coRston 1 *rcte 
spring is created between the rings. Inherent flexibilUy prevents distortion 
of the beoring outer ring due to seol insertion, permitting the use of 
bearings to the higher accurocy specifications. The spring action moinloins 
on e^icienl sealing contact with the bearing ring to bar dirt ond retoin 
lubricont. Sentri-Seols ore relatively inert to oils ond greases and operote 
satisfactorily through a temperature range of — 40°F to 225^F. Specifi* 

relubricotion is desired, it rs eosily accomplished by the injection method. 





ONI SENTO-SEAl 


SEAL ANI> SHIELD 


SEAL AND SNAF UNO 


TWC SEALS AND SNAP eiNG 


SEAL, SHIELD AND SNAP lINC 




Sentri-Seol is ovoilable for 
dimensions and capacities o 


of New Deporture adapter I 


arture cololog. 


Write for full details on S^nlri-Swl 



NEW DEPARTURE 


DIVISION OF GENERAL MOTORS 


BRISTOL, CONN 


NEWS DIGEST 



PHOTO SHOWS SNARK MISSILES parked outside the Northrop Aircraft. Inc., plant at Hawtlionie. Calif. Wings and movable tail 
control surfaces have not set been attached to these missiles. Note jet engine air inlet at tear and underside of fuselage. Photo was taken 
tor Aviation Week by T' illiam Clinkscalcs from Broadsvay Ave., a public thoroughfare. Snaiks liavc been parked in this area exposed 
to public view througli a wire mesh fence for over a year. Ihcy ate visible also to private pilots using adjacent Hawthorne public ait- 
]iurt, Defense Deparhnent says external pictures of Snatk arc imclassiRcd but tcfiise.s to release any. While lines on missile's fuselage 
aid photognipliv of Snark during Right testing at the U. S. Air Force Long R.mge Missile Test Center. Cape Canaveral. Fla. Cover on 
top of fuselage is where sueptback wing is attached- Main center section of fuselage contains fuel to give Snark a 5.00tl-nii. range. 


Domestic 

Martin T'M-61 Matador ntissiles were 
test-fired in the Libyan desert by the 
69tli Pilotless Bomber Squadron last 
numtli during a tactical exercise that 
involved airlift of the sqLiadrun and all 
equipment ftoin Bitbiirg, Germany to 
W'heelus Field, I'ripoli. 

I>aii rocket, upper air rcscarcli vclii- 
cle. has been fired to about 70 mi. 
altihidc at W'allops Island, \'a„ for .Air 
Rc-seatcli & Desclopmcnt Comiiiimd. 
D.m is a two stage. solid-|)ropellaiit sys- 
tem made up of tlic Deacon tockef and 
Nike boo.ster. Program calls for obtain- 
ing accurate measurements of atmos- 
phere np to 100 mi. altitudes. 

Coiivair TF-102A trainer sidc-hv-sidc 
two-seater >ersion of deha-wing all- 
weather figliter. Itas been ordered into 
p'odiietion at San Diego. Official press 
rcle-a.vc on tlie TK-IOJ-A confirnrs .Avi- 
ation Wri-K's report of this project 
Mar. 29. 195-1, p, IL 

Secret atomic energy project is .sched- 
uled for completion this month by 
I'airchiid Engine Division, Mincola, 
N. Y., invohing design and construc- 
tion of "intricate two-stage centrifugal 
coinprc.ssor. for which there uas a 
limited requirement.'' Unit will proc- 
ess an undisclosed substance ''abso- 
lutely intolerant” of dust, oil and other 
foreign matter, Fairchild says. Contract 
Value: 540 million. 

Brig, Gen. Thomas P- Gerrilv, USAF 
director of Procurement and Produc- 


tion, has been nominated by President 
Eisenliowct for promotion to major 
general. In the same list to Congres.s 
the White House nominated Col. Rob- 
ert L. Scott. Jr., present chief of 
USAF public information, to brigadier 
general. 

Rhecm Mamifactucing Co„ Downey, 
Calif., will build F-lOO Super Sabre tail 
assemblies, ailerons, flaps, wing tips, 
leading edges and slats for North 
-American .Aviation, Inc. Contract ex- 
ceeds Sfi million. 

Transocean Airlines will make over 
lOll trans-Atlantic charter flights in July 
Mild .Aiigu.st, carrying student, church 
and sarious other travel groups at a 
roundtrip rate nf STOO |x;r passen- 
ger. 

Financial 

Merger of Strombeig-Carlson into 
General Dynamics Cnrp. has been ap- 
proved by stockholders of both com- 
panies. S-C's consolidated net sales 
last vear totaled S6r, 509.429. Consoli- 
dated net income was repotted at 52,- 
006,526. 

Ramo-AA'ooldridge Corp. concluded 
520-million financial arraugement witli 
affiliate, Thompson Products, Inc. Ihc 
W'est Coast electronics firm plans a 
new manufacturing plant in the Mid- 
west and enlatgcment of present Los 
.Angeles facilities. Key employes now 
control Ranio-Wooldridgc. but Thomp- 
son has stock options rights under the 
agreement that could increase its in- 
terest in the finii to 84%. 


Glenn L. Martin Co. declared a 
75-cenit dividend to be payable July 
2S to all stockholder of record on 
July 8. 

Solar Aircraft Co., San Diego, reports 
S2.07’.000 net profit for the year ended 
.Apt. 50, after provision for federal 
taxes and tefunds. Net after taxes in 
fiscal 1954 was 52.048.000. Gain was 
made despite slip in sales to 565,915,- 
000 compared with 1954’s 565.062.- 
000. Backlogs as of Apr. 30: 537,- 
573,000, 

Internal'ional 

Indian .Air Ministry indicates that it 
is interested in procuring 80 Dassault 
Mystcre swephving figliters, according 
to a report to Avi.xtion We:kk from 
New Dcilii. .Al.so under consideration is 
titc lightweiglit Folland Cnut figliter, 
Imt since the I.AF has three Dassault 
Ouragon jet fighter squadrons in serv- 
ice. it is felt the Mystctc lias the edge 
in firturc orders. 

Five Vickers Viscounts liavc been 
ordered bv Indian Airlines Corp., Nciv 
Dcllii for' delivery in 1956- lAC also 
is getting three Douglas DC-4s that 
arc scheduled for use on night airmail 
scniccs. 

Loan of 51.25 million will help Rutas 
Areas Sam, Colombian Airline, pur- 
chase two DC-4s .ind three DC- 3s for 
planned domestic services. R.AS. for- 
merly Sociedad Aeronaiitiea de Nfcdcl- 
lin, is getting technical .assistance from 
KI.M Royal Dutch Airlines. 
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WHO'S WHERE 





Tilanium’f particular advantages become more ap- 
arciU every day as new applications are developed 

The high slren^h-to-weight ratio of titanium has 

new metal first became available in production 
quantities. Its corrosion resistance, and complete 
freetiom from stress corrosion cracking are furtlier 
aids to greater reliability in high-performance air- 
craft, 

Appl'cafions — Fire walls, shrouds, cowling, bulk- 
heads and skin sections of supersonic aircraft are 
fabricated from Rem-Cru RC-55 and RC-70 com- 
mercially pure titanium. Parts subjected to high 
operating stresses, such as structural members and 


jet engine compressor wheels and blades, are made 
from Reiu-Cru RC-130A and RC-130B alloyed lita- 

Avoilobility — Rern-Cru, a principal producer of 

strip, wire, tubing, forgings and billets to the air- 
craft industry. And our production facilities are 
currently being expanded to ser eral times present 
capacity, to meet increasing demands for this versa- 
tile new metal. 

Engineering Service — Rem-Cru engineers have test 
data ntailahle to help you make the most of tita- 
nium. When you have an application problem in- 
volving the use of titanium, let us help you. 


REM-CRU 

TITANIUM 


To keep abreast of the lolesi developments on 
litoniuni. irrile for the Rem-Cru Review— a free 
periodical devoted to the application and fabrication 
of titanium and its alloys. 


REM-CRU TITANIUM. INC., MIDLAND, PENNSYLVANIA 


Washington Roundup 


GM: Top Defense Confractor? 

General Motors Corp. is back as the No. 1 defense 
contrjctor-imder a compilaticin by Rep, John McCor- 
muck. House majority Iciidcr. 

Since the start of the military hiiiid-up in inid-1950, 
GM consistently figured in Defense Dcpartincnt reports 
as tlic company with the largest dollar-t oltimc of defense 
orders up to Jan. 11, 1954- On that date. Defense 
discontinued the reports "for economy reasons” until 
Mav of this vear. when another tc|)ort was issued at 
Congressional request (AW May 30, p. 15). But in the 
Mav report, GM wasn’t esen among the 100 largest 
contractors. The reason: The period coscred was July 
1. 1953 to Dec- 31. 1954. GM showed up as basing 
a “minus’’ soliime of defense orders. 

McCormack’s compilation cosers the period from 
July 1. 1950. sshon the build-up started with the out- 
break of the Korean War, to Dec. 31, 195-t, it shosss 
GM topjiing the next largest defense contractor— Boeing 
Airplane Co.-bs- .a wide margin of almost S2 billion, 
nr oscr 33%, GM's 57 billion in defense contracts 
was 6.8% of total defense |)rocuicintut for period. 

On Defense Department’s recent report showing GNt 
with a ' nimus’’ volume of business. McCormack chided: 

”! would think that Ihe former chairman of the 
General Motors Corp. would base been hurt at this 
drop in rank and prestige with his svcil-knosvn economic- 
political ijhilosophy (hat ‘what is good for what'. When 
1 read that report my heart really went out in .sympathy 
for G-M. I could not understand nhy Charles N\'ilson 
as Secretars' Wilson shmild discriminate against this 
com|)any. But as u’e viesv the real statistics, the picture 
is different." 

The nine other top contractors on the list ssitli their 
percentage slice of total defense business were: 

Boeing Airplane Co. S5.2 billion. 4.5%: Douglas 
Aircraft Co.. S3.9 billion. 3.4%; United .Aircraft Corp. 
S3.9 billion. 3.3%: General Klcctric Co„ S3.7 billion, 
3.2%; Lockheed Aircraft Corp., S2.9 billion, 2.5%; 
North American Aviation, S2.8 billion. 2.4%; Curtiss- 
Wright Cor|T,. 52 billion. 1.8%; American Telephone 
and Telegraph Co., SI. 7 billion. 1.5%; Ford Motor 
Co.. 51.7 billion, 1.4%. 

Pentagon Departures 

Not since tlie dcpsirture of Roger M. Kscs, first deputy 
to Defense Secretary Charles F.. Wilson, fiase impending 
top personnel changes Created so niiicli speculation as 
tlie forthcoming dep;irturcs of Roger Lewis and Robert 
B. Anderson, too highly-regarded Pentagon c.xccutiscs. 

Lewis, .Assistant Secretary of the Air Force for Ma- 
teriel, will neither confirm nor deny reports that he 
is resigning in September. He told .Avutios Wi;ek 
his plans arc not final, and he believes thev should not 
be discussed at this lime. lie is expected to lease after 
AA'ilson and .Air Force Sccrctair Harold E. Talbott find 
a succcMor for his hard-to-fil! position. 

Anderson. Wilson’s depiits’, is Icmiiig and presents 
an enigma to l>oth the press and the .Administration. 
Educated guesses that he will go hack to liis 560.000 
a year job as manager of the Waggoner Estate, a Texas 
empire, lost credence bv the rcsclation in a Washington 
newspaper society page tliat Mrs. .Anderson ss'.ints to 
sell their home in Vernon, Tex. 

-A more likely possibility; The Andersons will move 


to Houston, from wlicre lie can take up his career as 
a Democratic politician, seek the Texas governorship. 
PttMiinabh’ this would take the 45-5'ear-old executive 
far awas- from the Citizens for Eisenh’osvcr organization 
lie headed in 1952, along with a lot of Texas Democrats 
who were in that camp. 

Pentagon Switch 

W’ith Iratli Congress and the press aroused oser 
Defense Department’s attitude on public information, 
there were signs last week that the Pentagon has started 
to retreat in its effort to control dissemination of news. 
Assistant Defaise Secretary Robert T. Ro.ss. former 
Republican Congressman from New York, issued a denial 
that the department “should or would pass judgment 
on what is useful or interesting." (AW June 2‘7, p. 13). 

The Ross stand was taken in a letter to Sen. Carl 
T. Curtis (R.-Veb.) who had written that "some of 
nn- friends in the working press” were concerned by 
piilia- statements being issued by R. Karl llonaman, 
public iiff.iits deputy to Ross. 

Earlier, it w-as announced that a special government 
information subcommittee, headed by Rep. John Moss 
(D.-Calif.l. plans to inscstigate thoroughly the uhole 
field; The flow of government information to trade and 
other private organizations, as well as the press; policies 
among executiw agencies; and policies of excciitisc 
agencies on fnniisliing iiifonnation to Congress. 

In a]Tpoiiiting Moss, Chairman William Dawson of 
the House Cmetiiment Operations Committee, said that 
it slimikl he determined whether there is unjustified 
'•withholding or suppressing’' of iiifonnation. Other 
members of tlie ,s|)ccial siihccimmiftec are Rep. Dante 
Fascel! ID.-Tla.) and Rep. Clare Hoffman (R.-Mich.). 
The inscstisation has been under consideration for some 
time, but Refense Secretary Charles Wilson's new in- 
formation policies added fuel to the fire. 

Scheduling Row 

.Air Line Pilots .Assn, and Civil .Aeronautics Board ate 
rowing o\et realistic flight scheduling- Friction stems 
from the disputed nonstop opciations of United .Air 
Lines. Trans W'orltl Airlines and .American Airlines. 

ALFA President C. X. Saycn has supplied CAB Chair- 
man Ross Rizlcs a chmnolngs of action from February 
1954 to May 1955. Saycn .says the record reveals "An 
Alice in AVondcrland story of a problem caught in the 
bureaucracy of the Board with no one apparently wilting 
to take the responsibility to represent the public interest 
on this critical problem." lie accuses the Board of failure 
to establish standiirds of rcliabilito in airline scheduling. 

C.AB's answer came in a letter from Compliance Chief 
Robert L. Griffith to Sasen in which he ex|jrcsscd “sur- 
prised indignation. " Griffith pointed out that .ALFA 
could hine filed a formal complaint at anv time, but has 
failed to do so. He pointed out that since inauguration 
of nonstop service westbound schedules on American 
have been lengthened 50 minutes. TW.A 74 minutes and 
United 40 minutes. 

Griffith told Sasen; "It is understandable that wc may 
not have proceeded as you would have bad us ptocccd. 
and I can assure vou that wc have not proceeded as the 
carriers would have liad us proceed.’’ Ik said tlic judg- 
ment of his office has been directed toward the jniblic 
interest, — AA’asliingtou staff 
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NACA Tackling Hypersonic Problems 


By William Coughlin 

Moffett I’ield, Calif.— Problems blocking the development of intercon- 
tinental ballistic missiles and hrpersonic aircraft— aerodynamic heating, sta- 
bility and control— arc now subjects of a major research effort by the National 
Advisory Committee for Aeronautics. 

NACA spelled out these problems in detail and the research efforts aimed 
at their solution last week before industry, military and press representatives 
at the Ames Laboratory triennial inspection. 

Highlights of the Ames inspectic 


and 


of "transpiration cooling." sometimes 
icfcrred to as "sneaf cooling due to 
its roscmbiance to the system which 
cools the huni.ui body. In this mclhod. 
liquid or gas passes through a porous 
skin to cool hot houndars lavet of air. 

N.ACA studies indicate that such a 
method would require .1 flow r.itc only 
one-third that of a more comentional 
internal coolant flow in which the 
cooling liquid is circulated under the 
airemft or missile skin and then dump- 
ed oserboard. 

"Since the coolant must be carried 
in the aircraft, this is a great adsan- 
tage,” a researcher pointed out- 
Dynamic Stobility 

Penetration of nesv speed regimes, 
iirpanicd by radical clumgts 


included: 

• Briefing on hypersonic flight 
□ccompjiit'ing tlicrmodsiiamic 
terns. 

• Discussion of dvnamic and Static 
stability problems whicli have been en- 
couiilctcd in military and research air- 
craft already flying. 

• Briefing on the B-47 flight test pro- 
gr.mi whicli N.AC.A has Ijccn conduct- 
ing to study aircraft flexibilits. 

• Report on the extensive ii.se of ana- 
log computers as a basic flight research 
tool— termed "one of the most signifi- 
cant recent developments” at .\mcs. 

• Report on the unitarv wind tunnel 

facilities which will go into operation 
at all three of the main laboratory 
centers of flic N.ACA this year. Ilicse 
tunnels arc designed fnr studies in a . . 

speed range from under s50 mph. up of aircraft, has liad a profound 

to five times the speed of sound. fff«t -i - 

It was apparent that in many areas nutter 
the margin between the basic research 
underway at Ames and the designs on 
the drawing boards of tlie industry is 
hccoiiiiiig cxtremch’ narrow. 

Solutions Conflict 

III some instances the solutions arc 
beginning to conflict. The pointral 
bodies and sharp wings desirable for 
liypctsonic flight, for example, have 
been shown to be the least desirable 
from tlie .standpoint of the formidable 
problem of acrodviiamic heating. Blunt 
leading edges and surfaces heat up 
imidi less rapidlv than knife edges. 

"Contmiiing research is bringing a 
rcalizafitin tliat, at even the relatively 
low .supersonic speeds contemplated for 
tomorrow’s airplanes, aerodynamic heat- 
ing will profoundly aggrai’atc design 
problems that arc already difficult.” 
said Dr. John F. Victory, N.AC.A exccu- 
ti\’e secretary. 

Problems of aerodynamic heating 
will be far more difficult to solve tlian 
those of guidance and powcrplant, 

.Ames researchers predicted, -A promis- 
ing solution under study is u method 


the trend toward low damping of os- 
cillations at liigli Mach nuinbeis wliidi 
is bringing a "new family of troubles.” 

Howeicr, dianges in aircraft to im- 
prove dynamic stability often penalise 
tlie performance of the aircraft so tliat 
it cannot achieve the needed speed or 
range. In some cases, it lias been neees- 
sary to sacrifice good di-namic stability 
for good high speed and altitude per- 
formance. 

W'ilhin the last year, several modern 
aircraft liai'c gotten into serious diffi- 
culty during rolling inanciivcrs, N.AC.A 
icscatchcrs said. "Sometimes svhcii the 
pilot has attempted rapid tolling. .1 
violent yawing and pitdiing motion lias 
ensued which was uncontrollable by 
tlic pilot,” flic committee reported. 
Violence of the maneuver strained the 
airplanes beiond the safe limits. 
Changes in weight distribution were 
blamed for appearance of this problem. 

Tlic problem is increased in si;\trity 
b\ the fact that it is possible to roll 
supersonic aircraft fast cnougli to in- 
teract with tlic rawing oscillation, rol- 
ling the aircraft completely around in 
the time of one cycle of yawing oscil- 
lation, With most of the mass dis- 
tributed along tlic length of tlie ait- 
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plane, centrifugal forces set up bv flic 
rolling motion tend to swing the nose 
and tail outward from tlic roll axi.s. 
'I lie aircraft therefore yaws about its 
center of gravity witli' an cxtrcmels 
violent motion. 

.Automatic controls offer one solu- 
tion to those dynamic stabilits- prob- 
lems, N.AC.A scientists indicated. 

Static Stability 

Static st.ibility of supersonic aircraft 
is beiii| seriously interrupted, N.ACA 
reported, bv \ortcx and .shock was e in- 
terference. ' 

Vortex interference is not limited to 
siipctsonic airaaft, an N.AC.A research 
engineer said, but it is intensified by 
supersonic designs with slender fuse- 
lages and short wings and bi the fact 
fh.1t the vortex itself is stremger at 
higher Mach numbers. Design of .shapes 
and positioning of control surfaces is 
extremely important, lie said, to pre- 
vent vortex flows from wings and 
fuselage interfering witli tail surfaces. 
N.AC.A is developing methods whicli 
will permit aircraft designers to pre- 
dict the path of these lortex flows and 
avoid serious difficiillv witli them. 

Shock wave interference from wings 
and wing-engine nacelles can interfere 
with sfafic stability when tliesc waves 


flow across control surfaces, .Ames en- 
gineers demonstrated. The 6-by-6 
supersonic wind tunnel was used to 
show the shock wave flow mcr a mode! 
and its effect on yaw at Mach 1.6. 

.An intensive flight test program with 
a Boeing B-47 has indicated tliat bend- 
ing of flexible wings can change the 
flight characteristics of an aircraft to 
such an extent that design fonnula.s 
applied to rigid aircraft no longer arc 
valid. N.ACA reported. Bending not 
only changes angle of atCack but also 
alters lift distribution. 

During tlic test program, the B-47 
wing tip bent sonic 20 ft. from a push- 
down to 3 pull-np mancmer. Sncii cx- 
tcn.sivc bending of swcptback wings 
produces a twisting which can alter 
flight chatactcristics. 'I'hcsc effects can 
be allci iatexl by placing weight near the 
wing tips in the form of engines or fuel 
tanks, a procedure used on many ait- 
craft already flying. 

•Acrodasticity' is also an important 
factor to be considered in the design of 
autopilots, N.AC.A warned. Said a re- 
searcher: 

“Tlic autopilot measures the airplane 
motion, compares this with tlic desired 
motion, and then sends corrective sig- 
nals to tlic controls. S'stems siicli as 
these become potentially dangerous on 


a flcxibilc airplane because a measuring 
dcs'icc on the airplane cannot distin- 
guish librations of the aiqilanc struc- 
ture from motions of the airplane as a 

Resulting autopilot signals could pro- 
duce oscillations in response to gust 
libration that could rcsiiit in .structural 
failure, he said. 

l-'rom studies with the Boeing B-47, 
NACA is ptoi'iding data to aid in the 
design of transports and bombers which 
can carry greater loads without sacrific- 
ing margins of stability and control. 
Analog Computers 

Use of analog computers to simulate 
aircraft responses compares faiotablv 
with actual flight test results in many 
instances. NACA said. But flight tests 
must be conducted to assure that the 
correct equations arc being fed into 
tlic computer, it wus emphasized. 

Researchers reported tliat analog 
computers liave been used successfully 
to check out proposed control systems 
prior to fliglit as well as for studying 
the dyiianiic properties of the airframe 
itself. NAC.A scientists tcniied their 
increasing use of these computers a new 
lechiiiquc svhich is significantly increas- 
ing the "fruitfulness and tlie safety of 
mucli of our work.” 
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Junk ASPR Revision, Industry Urges 


R> ClaiKic Wilae 

^^'ashingloll, D. C.— (miking of tlic 
rlungcs wliicli tlic IMciiit IX'p-.itt- 
mciit proposes to iinikc in tlic cost-iil- 
lowability section of the Armed Sen ices 
Hrocnrcnicnt Regidalion is recoin- 
meiulcd bv tlic aircraft industrr'. 

An Amation W'eek sunev of eom- 

Scetion X\' of ASl’R indicatcs'tiwt tlic 
circiaft industry lias coiisidcniblc out- 
side support for its stand. 

The Natioiui Security Industrinl 
Assn, says the proposed draft "is so 
drastic and contains so many objection- 
able features that it should not be re- 
leased until there has been a full and 
complete across-thc-tabic discussion lie- 
t" ccn represen ta til es of the Department 
of Defense and of .American business 
as to the basic principles irnolved.” 
Lengthy Fight Looms 

I’hc Radio - Electronics - Television 
Manufacturers .Assn, said it svinpathizcs 
with the aims of Pentagon lawyers but 
fears at some points the new rules will 
cause "misunderstandini and contu- 
sion” and that others will "tend to 
crystallize lower echelon thinking.” 


Tliis ci'idcnt conflict between spoko- 
men fnr some of .America's largest and 
most important business firms .md the 
lawyers of an accepted business-tlomi- 
nated administration loome'd in Wash- 
ington last neck as the opening tumid 
in a long fight oi’cr what the goieni- 

fixed-fee contract. Indications were that 
industrv was preparing for a battle oicr 
conference tables. 

In an iniusually firm stand, .Aircraft 
Industries .Assii. said in its meaiiotan- 
duiii to the Defense Dep.irtment that 
it fai'ors continuance of the present 
cost principles in the existiiig .ASPR 
Section XV. It said tliev arc simple and 
"not administratively unwieldy.” The 
proposed rciision, on the other hand, 
is viewed by AlA as "not niciely a new 
set of eo.st principles, hut (it) would 
become a set of detailed instnictiims 
to auditors and contracting officers re- 
garding the procedures to be followed 
in the determination of allmiabic costs 
under cost-rciinbnrsenient tipe con- 

N’SI.A charged that tlic proposal falls 
far short of following "gencrallv ac- 
cepted accounting principles and prac- 
tices” and in thi.s respect is worse than 


llie existing Section XV. It detected 
"an unjustifiable disinclination on the 
p.irt of the goi'crninent to share in the 
normal costs of doing business, from 
ii'hich the goi enimcnt derives clear and 
demonstrable benefits." 

Industry Arguments 
N’SI.A found the following evidence 
to proie its charge; 

• The draft requires the imposition of 
hindsight judgnicnt of militan audit 
personnel in reviewing the rcasonalilc- 
iiess of management decisions. 

• The draft hitcrjccls a requirement 
that the auditor eialuatc the equities 
of the situation, in addition to his iisu il 
function of measuring the reasonable- 
ness of the amomil and the proper allo- 
cahility of the item. 

• Tlic diaft arbilrarilv disciiininatcs 
against contractors with more than ’s'fi 
government business. 

• riic draft enters into a detailed treat- 
ment which apparently is an attempt In 
cover peculiar circumstances uf "special 
eases" in an attempt to "define, dc- 
hiieatc and clarify cost determinatiuns 
of indisidnal items." 'I'lhs results in 
arbitrary, unilateral and artificial de- 
liTiniiiatioiis of allnssablc costs ss hich is 
not exmsi.stait with sound business prac- 
tice and is I'ery unfair to government 
contractors. 

< The draft in maiir eases conditions 
the determination of allowable t(i«ts 
upon authorization by special conir.iet 
]irovision or by svritten authorization of 
the contraeting officer, which is wholly 
uiisatisfacton' and mirealistic. 

Ten Groups Participate 

Major points of contention hetween 
the Defense Department and industry 
turned out as cxpcctcd—tlie cosl-allow- 
.-.bilits of profit-sharing and stock bonus 
plans t.AW .Apr. 2i. p. 12). ‘Ilie pro- 
\isioii for mote liberal allowance of re- 
search and development costs ran into 
serious siiagb. mainly because the De- 
fense Department wants to know the 
results of general research pro|ccts for 
which it pay s all or part of the cost. 

In general, npinions of the .AI.A and 
the NSI.A were similar. RKTM.A sub 
niittcd a much shorter list of comments 
and suggested resisions with emphasis- 
on matters of import to avionics inaim- 
faeturers. In all. ten industrial associa- 
tions submitted their reactions to the 
I’cntagoii h\ the (unc 20 final deadline. 

On the subject of bonuses, the pro- 
posed new Section XV places liiiiita- 
lions on the circumstances under which 
(he cost will he allowed. 'Iliesc range 
from ■rcasonablcne-ss" to a ceiling of 
15% of an cm|jlnic's total basic p.iy. 
Industry reaction to this was that it 



Turboprop XF-84H Nears Flight Testing 


Republic’s XI'-8-*H. a Hviiig testbed for supersonic ptopellcis, nears Bight lest stage at 
bklwaids AKB, Calif. Allison T40 turboprop engine is ri^ed with an aftcthiiraer (or 
exba power, and drives an Aetopiodiicis prop. Later tests, wing Hainiltoii Standard 

of the XF-84II appeared in .Aviation A\ cck, Apr. 25, 1955, p. 15. 
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would give gmernment auditors the 
duty of passing judgment on how a 
corporation chooses to pay personnel, 
iinpo.ses mitcasoiubk limits on the 
method of payment and ignores the 
benefits that come from features of some 
lirofit-sharing and pension programs. 

A requirement that the volume of 
government contracts be considered as 
a factor ill allowability of bonus costs 
brought the- comment from RETM.A 
that "some companies with little or no 
gnvcniment business pay their execu- 
tives far more than do other companies 
with a preponderant government busi- 
ness. . . . Small companies in the 
mm-defense category often pav more 
than large companies in the defense 

-AI.A objected to the limitations, argu- 
ing that thev discriminate against de- 
fense contractors, particularly the air- 
craft industtv. It warned that proposed 
rules would encourage pirating of top 
inanagoinent and teAnicians and indi- 
cates the government "wants neither 
incentives, suggestions nor safety." 

On the subject of pension and retire- 
ment plan costs, the new section is 
criticized for holding that apptosul 
for tax purposes by the Internal Rev- 
enue Scrs'icc does not warrant ailow- 
rbilih'. XSIA holds that a plan depend- 
ent on profits and approved as a tax 
reduction should be acceptable. 

U. S. -Air Force already has in.stnicted 
]irocurenient personnel to exclude in- 
centive compensation in contract nego- 
tiations. NSIA protested in -April that 
US.AP was taking unilateral action and 
not sharing the "narinal cost of doing 
business." 

Research Terms Protested 

I enns which would liberali'zc the al- 
Iciwabilit'- of "blue skv” research and 
development work .arc under heavy fire. 
NSIA savs the new rules are ,i construc- 
tive effort to encourage research but 
fences the funds in with so many limi- 
tations that it destroys the intent. 

A demand that the contractor dinilge 
results of the research is feared because 
it means that the secrets could be di- 
I’ulged to competitors. NSI.A also holds 
government has no need for information 
—it only has to benefit from results. 

A restriction which makes research 
and development costs allowable onli- 
when the contractor docs 75% or mote 
of his business with non-govcmmcntal 
customers, brought strong protests of 
di.scrimination. .AIA quickly pointed out 
that it would penalize firms which dc- 
I’ote nearly all their production to na- 
tional defense. 

Indu.stry rcptcsentatiies have heen 
assured then will base an opportunity 
to meet Defense Department officials 
for a discussion of the new .ASPR code. 
It is expected that the meeting will be 
held in August or September. 


Mating Air Inlets with Turbojets 
Troubles Supersonic Plane Design 


Los Angeles-.Matehiiig the air inlet 
system of the airframe to turbojet en- 
gine requirements is becoming an acute 
problem as speeds move into the super- 

The approach of this difficulty has 
been foreseen for some time t.AAA' Juh- 
12. igSl. p- 28). "But it is only rc- 
eenth- that the seriousness of the prob- 
lem has begun to be fully appreciated. " 
sai-s Eugene |. Manganicllo. assistant 
director of the Lewis l'li|ht Propulsion 
Liiboratorv of the National .Adi'isory 
Committee for .Aeronautics. 

.An indication of troubles encoun- 
tered in this engineering area ij the 
urgent "fix" |)rogtam on the Douglas 
I'-fD Skyray now underway at the .Air 
I'orce f light Test Center at Edwards 
Al'B (AW (line 20. p- 9). Other super- 
sonic aircraft also haie enemmtered 
difficulties in recent months due to 
iuiproperlv matched ait inlets and en- 

U.S. and British spokesmen focused 
attciitiori on this new area of trouble 
at the recent Fifth international .Aero- 
nautical Conference held here by the 
Institute of the .Aeronautical Sciences 
and the Roi-al .Aeronautical Society- 
Looking for Answers 

It was evident at the conference that 
there is some controversy between en- 
gine and airframe designers on where 
the greatest responsibility for solving 
[be problem .sluiiild rest. One aircraft 
designer complaincrl of the "sciisitii ity" 
of the engine in his airframe. But a 
spokesman for an engine manufacturer 
pointed out that a less sensftive aigine 
would mean a heavier engine and 
would therefore work to the ultimate 
disadiautage of the supersonic aircraft 

llic correct answer, he implied, is 
not an engine which will tolerate bad 
flow distortion; what is required instead 
is for the airframe dcsigiiet to match 
his inlet duct design to the moderate 
di.stortion tolerance of the engine. The 
argument centers around the definition 
of the word "moderate." 

•A spokesman for Rcuiiblic Aiiation 
Corp. noted "this problem has been 
recognized by the airframe people for 
some time." He suggested that it is 
necessary to work from both sides 
toward a satisfactory compromise inlet- 
engine matching. 

Edward II. Hciiieniann, Douglas .Air- 
craft’s El Scgmido Division chief engi- 
neer and designer of the F4D. put it 
this way in his paper on the design nf 
highspeed aircraft; 

"Several powerplant problems, other 



pianes. 

"One of the most important of 
these is the problem of flow instability 
at supersonic speeds. ... At Mach 
numbers above 1.5, it is extremely diffi- 
cult to take engine air aboard at good 
efficiency without obtaining flow in- 
stability. ... To ai'oid this instability, 
it is ncccssars' to operate the inlet over 
a very narrow range of mass flow con- 

"Solutions to this problem generally 
lie in the direction of variable geometry 
inlets or other devices which result in 
the inlets operating at maximum mass 
flow regardless of engine air requirc- 

t.A variable geometry inlet is not 
among the “fixes" for the F4D being 
tested at Edwards -AFB, Imweicr. Solu- 
tions being fliglit tested there, .Aviation 
Week has learned, include: drooping 
of the lower lip of the airframe inlet 
duct; extension of the inlet duct; in- 
stallation of rods in the duct to change 
the airflow.) 

•Another associated problem, llcinc- 
mann points out, is inlet flow pattern 
distortion, resulting from disturbances 
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How lo E^aluate Compatibility 

system uiid eiiglL conlbination. CH's |. S. Alford bclicvn. should include the follou- 

• Test a mndtl of the iiidudion system in a wind tunnel under the wide range ol 

Measure Row distiibutiou ysatterns and compare with similar flow patterns 
from inlet ducts haring grxsd distribution, for iudiejtions whether the duel shrmid 
be redesigned before proceeding, 

able pcualtv in performance, blade vibratirm, or case and reliability of operation. 

Install a full-scale indnetion system on the ciigiire in a static test stand, 

• Install srtilabic screens in a special inlet duel to test the engine with inlet distni- 
tioiis simulating those OCTiirring in flight. 

• l''light tests on the actual nitplane will give the final definitive answei on com- 
patibility of inlet duet and engiirc. 


in tlic frttward part of the induction 
svstcni. Poor fltjw distribution, he sny.s, 
can result in serious reduction in engine 
coni))rc5sot stall margin, particularly for 
an engine that is stalT-sciisitivc. 

Example; In the case of the l■'-^D-l. 
early flight tests with the original inlet 
and engine configurations gave com- 
|jressor stalls during climb eonditions 
at altitudes as nnieh as 10.000 ft. below 
the plane’s combat ceiling. 

Ill the case of some engines, he says, 
|5oor inlet flow can result in vibratory 
stresses on the rotating parts, and 
possibly engine hot s|)Ots- Solution 
obvioit.slv lies in the development of 
im|)rovcd air iiitiikc systems and less 
sensitive engines, lleincmiann says. 

Several other problems which can 
arise "itli highspeed airplane power- 
plant installations include duct rumble 
from flow separation ahead of side in- 
lets at low air flows, scp.iiation from 
inlet lips at high angles of attack or 
low mass flows, and symmetric duct 
flow wliich can result when nvri duels 
arc joined under conditions rif low m.iss 
flow. 

Performance Factors 

Eric S. Moult, dc Ilaviliand Engine 
Co.'s chief engineer, also touched on 
air inlet-cnginc performance factors in 
his paper '‘Power Plants for Supersonic 
Might.” 

If internal losses and spillage arc to 
be kept to a mininium in turbojets, the 
intake should be matched as nearly as 
possible to tlic breathing reqiiiremenls 
of tlie engine, ho savs. 

With suhsonic aircraft, it is usiialh 
possible to strike a coni|)nimisc, and 
select an intake liaving teasomible effl- 
cienev over the wliole operating range. 

"At supersonic syrccds, however, such 
a compromise is difficult and. at off- 
dcsign conditions, excessive spillage and 


Ivinult observes. 

".An adjustable 'spike' or centcrbridy 
should enable a good pressure recovery 
to be maintained over a wide speed 
range: a variation in area of the intake 
minimizes the spillage and resultant 
external losses." This tallies essentially 
with lleincmann’s view. 

While an intake of vaiialfle geometry 
adds weight and ctmiplicalion, Mimit 
claims, its adoption niav be a vital fac- 
tor in determining the overall efficienty. 

Cnmmcnting on typic-al intakes de- 
signed and adjusted for selected flight 
speed, he points out tli;it ram imcssutc 
at Mach 2 at sea level can ainomit to 
100 psi., falling to 2-1 psi. at the troprv 
pause, but rising again to SO psi. if the 
s|>ced is increased to Mach v at the 
same altitude. 

Preventing a broad, definitive piper 
titled "Inlet Duct-Engine h'lovv Coni- 
pitibility." General Electric Co.'s j. S. 
•Alford declared that an adequate test 
])rogram of matching the incluefion sys- 
tem to engine r«|iiircinents slimild be 
initiated for each imtallafiim. 

lie urges airframe initl engine liiiild- 
ers to improve compatibilitv of the inlet 
duct and engine through adcqu.itc pro- 
gramming in these areas: 

• Design of induction sy stem for gooil 
flow distribution. 

• Develo])nient of flow distribution dc- 

• Design of compressors hi tuleiatc 
moderate distortion. 

• Providing adequate margin in the en- 
gine cycle. 

• Development of more accurate engine 
emitiol. 

• Matching duct flow distribution to 
iiigine requirements. 

Ksamiiiiiig t-jiises of inlet flow dis- 
tortion, -Alford .says that in submerged 
jet engine installations, the inlet duct 


must be compatible with efficient de- 
sign of the main structure, cockpit ann- 
ameiit and landing ge.ir. Ducts often 
have sharp curves and bends, -i fra|ULiit 
.source of flow separation. 

Off-dcsign mass flow ratio and high 
angles of pitch or yaw also cause flow 
separation. Increasing the range of inlet 
duct flow piraiiietcrs and angles over 
which stable and efficient operatimi 
must be provided increases the difficulty 
of providing a uniform entrv velocity to 
the compressor for all conditions. 

•Alford cited this example: During 
flight at supersonic speeds, if the throt- 
tle is quickly retarded SO that engine air 
ntass flow is suhstantially reduced, a 
flow instabilitv known as "buzz” occurs 
ill some inductinu svstems. Resiilliiig 
large amplitude of pressure pulsation 
may create a safety hazard as well as 
an unstable transient condition. 

Flow Improvement Devices 

Under certain conditions frcclv ro- 
tating blade can be applied .successfully 
to improve severe velocity gradients in 
an aimuhis at the compressor face, llic 
rohating blade transfers cne^v from 
regions of high axial vclocitv to those 
where the vefoeitv is low. .Alford savs. 
Other deviccsi 

• Screens placed across the inlet also are 
effective in reducing distortion, hut the 
Tclativclv large losses make screens a 
last resort method for solving the ptob- 

• .A diffuser when followed by a rapid 
acceleration reduces the distortion at 
the compressor face. Isffectivcncss ap- 
pears to depend partlv upon mixing. 

Ill addition to the diffusion process 
introducing more losses, space aviiil.ible 
for a diffuser iiMiallv is limited. 

• .A rclativelv straight cvlindtical section 
of duel, when placed ahead of the com- 
pressor face, results in mixing in the 
duet, which reduces distortion magni- 
tude. Here again, space limitation is 
a fiictur- 

• Stationary mixing devices have been 
used where axi.d length is limited. 'I hese 
mixing elcv iecs have been used at times 
to correct m.ildistiibution of flow from 
the compressor discharge to tlic com- 
bustion chamber. 

However, tel.itively little work ap- 
pears to hiivc been done, .Alford says, 
to apply tlicse devices to correct bad 
distortion from the induction systcni- 

Alford believes an c-xpcriincntal prrv- 
gram is required to evaluate the tolcr- 
aiicc of v.iriniis compressor designs to 
inlet flow elisturtinii. 

If tiltliojct engines were designed dc- 
liberatelv to tolerate large di.stortionv of 
flow, it would substantially increase the 
specific weight of the engine, ft wiiiild 
lx: a mistake to penalize airframe de- 
.sigiis which have good flow distribution 
bv imposing tin's extra engine weight 
and performance loss. 
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Defense Management Shakeup Is Urged 


Washington, D. C.— Creation in tlie 
Air Eorce. Naw and .Army of positions 
for an Assistant Secretary for Research 
and Development and .Assistant Secre- 
tary for Logistics has been proposed to 
Congress bv the Hoover Connnission. 

for the aircraft and avionics indus- 
tries. this is the most important change 
tccommcnded in tlie 1 -18-page report 
on Business Organization of the De- 
fense Department. 

•At the present time only the Air 
h'urec lias an assistant secretary solely 
responsible for research and develop- 
ment. The Army has an Assistant Sec- 
retarv for Logistics and Research and 
Development- The Hoover report calls 
for .splitting this into two separate jobs. 
Niivv docs not have cither logistics or 
research and development specifically 
handled by an assistant secretary. 

•Another major change would be the 
fonnation of a new Defense Supply 
Slid Service .Administration at the same 
level as the three services. The report 
sins this vvnuld be the most important 
step toward saving an estimated S2 bil- 
lion anniiallv. Tlie proposed adminis- 
tration vvoultl be concerned with the 
purchase of common-use, commercial 
items and medical supplies. 
Coordination Obstacles 

The commission said that four ob- 
stacles ate impeding close and produc- 
tive working relationships among top 
defense executives. They are; 

• Decisions and information do not 
flow freelv from the Joint Chiefs of 
Staff to the Assistant Secretaries of De- 
fense. ,A vvciiknc.ss exists in top defense 
management which deprives our nation 
of the intended benefits of full civilian 
|urticipation in formulation and execu- 
tion of defense plans and progt:uns. 

• Awignment of responsibilities among 
members of the Secretariat in the Office 
of the Secretary of Defense impedes 
effective coordination. This is due to 
the iiiiineroiis inter-relationships among 
the functions for which these execu- 
tives arc responsible. Tlierc is a lack of 
similarity in assignments tn the -Assist- 
ant Secretaries in the Office of the See- 
retarv of Defense and in the military 
departments. 

• Responsibilities of the assistant sec- 
retaries III the militarv departments 
differ significantly in nature and scope— 
a condition which complicates coordi- 
nation and understanding among the 

• Responsibility for the management 
of support activities is not clcatlv de- 
fined between the prinicipal military 
and the principal civilian executives. 

"Tlie total management job in the 
Office of the Sccrctarv of Defense,” the 


commission said, "lias been sub-divid- 
ed ill a manner which creates problems 
of coordination among some of the as- 
sistant secretaries (particularly in the 
areas of supply, faeilitics, research and 
applications cn|iiiex:riiig). l-'urtheniiorc. 
the present organization results in awk- 
ward working relationships with the 
military deixirtuicnts, since if is mote 
elaborate than the Secretariats within 
the three departments where actual 
operations are performed.” 

Outmoded Systems 

The eominission blamed outmoded 
svstems for most of the difficulties en- 
countered by the Defense Department. 
"These officials have struggled manfiilly 
ivitli these tangles and have brought 
about many improvements. Considering 
the difficulties under which they labor, 
the Defense Department is better ad- 
ministered than might be expected. . . 
Manv of the weaknesses discovered are 
due ... to the e.xpansion of the mili- 
tarv services in 20 years from a civilian 
personnel of about HO.OOO to 1,180,- 
000 and a uiilihitv personnel of 280.000 
to nearlv 8.000,000,” the Commission 
said. 

''Because national sun ival is at stake 
cost cannot be the primary factor.” the 
commission said. "In the words of a 
prominent flag officer, 'nur militarv 


The Hoover Commission report on 
business organization of the Depart- 
ment of Defense offers the following 
recommendations to the Secretary of 
Defense; 

• Create a civilian position invested 
with sufficient stature and authority to 
insure the cstablishiiieiit .iild inainte- 
nauce of effective pluming and review 
o* militarv requirements. 'Tlie offici.il 
occiipviiig this position would, on be- 
half of the Secretary; maintain active 
hai.von with National Security Council. 
Joint Chiefs of Staff and tlicir staffs; 
coordinate all guidance provided at the 
Office of the S«rctary of Dcfcn.se level 
to the military departments covering 
the preparation of requirements pro- 
grams; provide for a system of effec- 
tive review and analysis of defense plans 
and reqiiitcmcnts computations. 

■ Emphasize the management of log- 


Thc Hoover Commission report on 
budgeting and financial management by 
the Department of Defense is reviewed 
III an article on page 21. 


people are not hired primarily to sec 
how little they can get along with; they 
are hired primarily to seek to get 
enough material to meet their rcspoii- 

Tlie coiiiinissioii also recommended 
a reduction in the nunibcr of assistant 
defense secretaries. I'oiir "manaicmeiit 
assistant secretaries would be created; 

• Assistant Secretary for L^istics. Rc- 
sponsibilitv covering materiel and serv- 
ices, including functions now as- 
signed to the assistant secretaries for 
supply &• logistics, properties & instal- 
lations. and he-dlth & medical. 

• Assistant Secretary for Research and 
Development. Re.spon.sibilities of the 
present .Assistant Secretary for R&D 
and the present Assistant Secretary 
f.Vpplicatioivs Engineering). 

• Assistant Secretary for Personnel. Re- 
sponsibilities now assigned to the .As- 
sistant Secretary (Manpower and 
Personnel), but with increased atten- 
tion to e.lrect development. 

• Assistant Seretary for Financial Man- 
agement. Responsibilities now assigned 
to the .Assistant Secretary {Comptrol- 
ler). but with increased attention to 
accounting policies and other financial 

^ The coinmittcc making the study was 
headed bv Charles R. IJook, of Arraco 
Steel Corp. 


istics. rose-arch and development, person- 
nel and finance, and regroup certain 
fimetioiis under assistant secretaries to 
strengthen coordination. 

• Appoint a career assistant to c-.ich 
.Assistant Secretary of Defense of such 
stature and competence that continuity 
of administration will he improved. 

• Revise the assignments of dopart- 
mcnt;il assistant secretaries to secure a 
uniform grouping of management re- 
sponsibilities similar to that proposed 
foi the four niaiiageinent .Assistant 
Scctctarics of Defense. 

• Define the relationship of the mili- 
tary chief of staff to tlic support activi- 
ties as that of: planning and requesting 
the nratcriel, services, facilities and spe- 
cialized personnel required to support 
the operating forces subject to the re- 
view and approval of the Secretariat; ex- 
ercising direct authority over tactical 
and cninbat-rclatcd support activities 
|jCtfotincd by the logistics organization, 

• Assign to the Assistant Secretarv for 
Logistics in each department direct 
management control over supply and 
service activities. 

• Assign clear responsibility for the co- 
ordination of research and development 


Hoover Unit Proposes 19 Changes 
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programs to an Assistant Scctctai; for 
R&D in each department. 

• Establish a personnel sisttin fur sup- 
port activities n liith pros ides compar- 
able standards for selection, liainiiis. 
pioniotion and coiiipeiis.itimi of both 
uvilian and inilitarr managers and tech- 
nical personnel. 

• Require members of tlic Secretariats 
to p;irticipatc in developing and apply 
the career management ptogtani in ac- 
tivities under tlicir jurisdiction. 

I'ollou ing are the-ir recomnicndatioiis 
iiqiiirmg eongressional action: 

■ Enact legislation establishing a sepa- 
rate civilian-managed agency, reporting 
to tile Secretiiri' of Defense, for com- 
mon supply ami senice actiiities. 

• Legislation cstablisliing the separate 
uipph and .service agciict sliould spcci- 
K criteria wliich will assure a strict 
supporting role for the agency. 

• Separate agency should be named the 
"Defense Soppis and Service Adminis- 
tiatiun. ’ and its administrator should 
be a ptcsidciitial appointc'c, 

• Instruct the Sccrctari of Defense to 
repMirt semi-annually on progress being 
made in improving all pliascs of the 
supply and logistics system. 

• Enact legislation to minimize pres- 
ent obstacles to govcninient service by 
oiitstanding citizens, and should pre- 
side positise incentives wliicli still at- 
tract and Isold able administrators. 
Examples of improvements svliich 
should be made ate: increase the level 
of compensation for assistant secretar- 
ies; modify the "conflict of inter- 
ests" laws so that presidential appoint- 
ees ate not forced to liquidate lifetime 
business equities in order to accept 
federal appointment, 

• Enact a Title V to the National Sc- 

h.isis for specializing nuinagemcnt and 
technical personnel in the support ac- 
tivities. This legislation should cstab- 
lisli these basic principles; militars per- 
sonnel will he limited primarily to posts 
in fiietical organizations, and civilian 
personnel will be utilized iiicreasingls 
in management and technical positions 
ill support activities; criteria will be es- 
tablished for use in determining those 
managenicnt and technical positions in 
.support organizaitions which will be 
filled by civilian personnel and those 
which must be filled bv militarv officers. 

• Incoipotate criteria in title V to the 
National Securitv Act which will clearly 
distinguish the proper roles for civilian 
and militarv support managers and tech- 
nical pcrsdniicl and should direct im- 
mediate application of these criteria by 
tlic Sccrctars of Defense. 

• To improve the financial tools of 
management Congress should enact leg- 
islation to enable tlic Depattnient of 
Defense to prepare and administer 
budgets on an acemed expenditnie 
basis; Department of Defense should 


continue and extend the use of systems 
nf .iccruat and cost accounting and. 
svlierevcr it will add to efficient man- 
agement. the use Ilf storking capital 
funds; Department of Defcn.sc sluinld 
iiitciisifs its efforts to cstahlisli cuni- 
plete inventory records, and continuing 

• To fix responsibilils for niaii.iging de- 
fense dollars each .Assistant Seeretars of 
Defense should be responsible for 
screening tlic rcqiiircnients programs uf 
cticli department for his area of func- 
tional {urisdietion and for advising the 
.Assistant Secretary of Defense for lA- 


Nesv Ocfciise Department policy 
Eoseniing development of jet engines 
has been rewritten to cni]jliasize qual- 
ity instead of Standardization- 

Distributed to the indnstry last week. 
Directive '250.2 eliminates proposed 
rigid thrust ratings and engine dia- 
meters set forth in an earlier draft and 
represents a sictorv hs the manufac- 
turers who protested the original pro- 
posal (-AW Jan. 24, p. IS). 

In addition, the new dircctisc makes 
it cleat that the Defense Department 
intends no lonect to keep engine fac- 
tories buss onls bee.iuse the gosern- 
ment has a substantial iiiseslmcnt in 
their plants. Manufacturers who can- 
not demonstrate performance, capa- 
bility and .1 contribution to the art will 
be handicapped untlcr flic regulation. 
Responsibilities Outlined 

Major [mints in tlic direetite arc; 

• Army, Navy and .Air Force arc made 
inditidiially responsible for determin- 
ing their requirements, pl.muing and 
implementing their programs. 

• At Defense Dcisartmcnf letcl. re- 
sponsibility tvill be limited to siineil- 
lancc to insure that policy is follottctl. 
programs arc sound and integrated and 
funds effectively utilized. 

• Military procedures must be flexible 
to ptot idc for changing technology and 
they mast take precautions against ex- 
pensive modifications and limited com- 
bat capability. 

■ In each category, basic engine thrust 
classes should be established with each 
class approximately SOS'; larger than 
the next smaller class. 

• The three services must hate fre- 
quent evaluations of individual projects. 

• Competition niiist Ire fostered witliin 
the industry. 

• Effective use ninst ire made of the 
investment in the industry, hiit it 
must not outweigh factors of past per- 
foiiiiancc, capability and contribution 
to the sbte of the art. 


nancial Management as to the finan- 
cial needs for such activities; each 
departmental assistant sccictacy slioiiid 
be held ttsponsiblc for screening tc- 
quirciiKiits and for participating in the 
mrmiilation and continuing review of 
the budget for those actiiities and pio- 
grams under his jurisdiction. 

• Congress should amend existing leg- 
islation to assign each .Assistant Sccic- 
tarv for Financial Management exclu- 
sive siipcriision of the departmental 
comptroller organization; pending legis- 
lative action. Secretary of Defense should 
accomplish this b\- directive. 


• Mobilization base must he main- 
tained. 

• Army, Nasy and .Air Force must fol- 
losv uniform policy in financing new 
engine dcsclapincnt [irojects. Research 
and development funds .sliould be lim- 
ited to new- design concepts .niid pro- 
curement funds used for making them 
opcratioiiallv useful. 

Competition Emphasized 

In an outline of procedures, further 
cmpliasis is |)ut on tlic cxnnpetitiie iiv 
pects nf engine dcselopmcnt, a factor 
that the industiy felt was in jeopardy 
under terms of the original Defense 
Department proposal put forward catli 
this year. 

"AA'licn appropriate," the procedure 
says, "the scnices should conduct for- 
mal competitions, asking all capable 
coni|>anies to hid on a new engine de- 
vclopniciit to meet stated requitements. 
Such bids should Ire evaluated in ac- 
cordance with formal mlcs est.iblishcd 
bv the sersicK. 

propriate to encourage the companies 
to studs the militarv propulsion proh- 
Icm on a broader scale. I'his procc.ss 
is more likelv to disclose noscl ap- 
|iro;ichc5 which imn base iiiiirc long 
tenn potential. . . . 

"If a compaiiv proposes a noi el and 
significant engine development project, 
ami if iincstig.itioii reveals that n(3 
other company can provide as good a 
solution during the same time period, 
a sole source contract may be a«-arded 
without formal conipctition.” 

Prol’isions of the new directiic will 
be monitored by the Joint Coordiiiiit- 
ing Committee for Piloted Aircraft, 
composed of memhets from the office 
of Donald A. Quarles. -Assistant Sec- 
retary of Defense for Research and 
Do’clopmelit; Frank D. Newbury, As- 
sistant Secretary for .Applications Engi- 
neering and senior officers from the 
three militan departments. 


Jet Engine Policy Stresses 
Quality, Not Standardization 
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The vision of Franklin went far beyond the range of the 
spectacles he used at Versailles and Philadelphia. 

His vision, and the vision of the great men of his era, made this 
country strong... just as the vision of industry has kept it strong. 
Vision is a keyword at Rheem. Forward-thinking is the basic 
ingredient in all research, engineering and produaion processes 
and has been a major contributor to Rheem's enviable record 
of low-cost per-unit produaion and on-time completion schedules. 
Rheem’s integrated Government Products Division facilities 
ace presently in quality development and production on air 
frames, missile and jet-engine components, air-borne ordnance, 
electronics and ordnance materiel. 



YOU CAN RELY ON RHEEM 

Rheem Manufacturing Company • government PRODUCTS division 






FLY WEATHER-WISE 


These weather items prepared in consultation w 


d States Weather Bureau 



TERRA 


T m- VARIOUS TYPES of terrain surfaces have 
a significant effect on the ait masses 
flowing over them— with a consequent effect 
on the weather and plane performance. 

One of the most spectacular effects of ter- 
rain on air currents is the Mountain Wave— 
a high-teaching deflection of the winds when 
a range of hills blocks a strong flow of air. 
This sets up a "wave" which may teach liigh 
altitudes and extend in a chain of waves for 
several hundred miles downstream. The 
Lenticulat-Type Standing Wave Qoud iden- 
tifies these large waves. Even small ridges may 
cause air waves and produce dangerous down- 
drafts on the lee side (see diagram at tight). 

Cate should be taken in approaching a 
ridge into the wind, because in a low-powered 
plane the downdraft may make it impossible 
to maintain enough altitude to cleat the top. 
Also, when taking off on a runway towards a 
liill, be prepared for a decreased rate of climb 
if the wind is coming over the hill. 

When flying in tlie vicinity of mountain 
tops, tlie possibility of altimeter etrot is im- 
portant. Two ptimary factors can cause al- 
timeters to ladicue bightr atiiliidis than aaiiah 
Lowered pressures created by disturbed flow 
on the lee side and abnormally cold temper- 
atures. Combined, they can produce errors 


Best Pair to Get You There! 



Flying over rough terrain, shifty air currents and sudden 
downdrafts can call for extra-quick engine response. Here's 
where insisting on die right fuels and lubricants can pay off. 
Mobilgas Aircr.aft and Mobiloil Aero meet aviation's toughest 
tests . . . exceed rigii! Army and Navy specifications - . . assure 
you full power and perfotm.ince when you need it most. Good 
mmn it pays to fly with the Flyinp Red Horse! 

SOCOMY MOBIL OIL COMPANl', IMC., •«<) Affil.itps: 


Hoover Group Urges Effective 
Military Fund Curbs, Reforms 


M'ashington, D. C.-Buciget reforms 
to do iiway with tlic caniing forward 
from year to you of huge unexpended 
appropriations, particularly in the De- 
partment of Defense, has been recom- 
mended to Congress by the Hoover 
Commission. 

Pointing out that the federal govern- 
ment's unspent funds ran as liigli as 
S78 billion in Fiscal 1954. 568 billion in 
Fiscal 1955 and will hit an estimated 554 
billion in Fiscal 1956. the commission 
called for more cffcctiie control bv 
cither Congress or the executive branch. 

llie report said the commission's task 
force found the procedure has been "to 
res iew in minute detail the new ptognmi 
for the budget year under consideration, 
with little consideration of past per- 
fonnance. This inadequacy applies par- 
tiailarly to military procurement." 

'Cumbersome Structures' 

In addition, the report says, effective 
fiscal management in tiie Defense De- 
pirtnient "Inis iiocn hampered by o\et- 
dctailcd and cumbersome allotment 
structures." It continued: 

"Tlie effect of attempting to control 
riperations througli such a system places 
emphasis upon the ability of organiza- 
tional units to c.xpcnd no more than 
predetermined ceilings. The ability to 
live within sucli ceilings is no real 
gauge of performance. Sncli a system 
actually puts a premium on tlie ability 
to expend all allotments since the allot- 
ments for one year ate used as one 
indication of the amounts required for 
flic snccccdini year." 

Otlier findings ineliided: 

■ Funds should be controlled under a 
system whereby there would be only 
one allotment to an organizational unit 
from each applicable appropriation. 

• Accounting systems should be dc- 
s eloped from which performiince can be 
appraised in terms of cost. 

• Costs of military support activities 
must include, as they do not now, tiic 
cost of military personnel employed in 

The report says opcr.ating a budget in 
terms of future obligations rather than 
expenditures has its greatest impact in 
the Defense Dept., where 45% of the 
budget is for mnltiplc-ycar programs. 

Lacks Screening 

Additional criticism of tiie Defense 
Department was made over the lack of 
cffectis’e controllcrship both at the De- 
partment of Defense les’cl and in the 
Army. Na\y and Air Force. The Hoovet 
Task Force said creation of a defense 


comptroller in 1949 w-as a sound step, 
but this Bssistimt secretary is too mucli 
Imrdencd witii matters of operating 

The report said: 

"1 he lack of a civilian screen in the 
Office of flic Sccrctiiry of Defense on 
.Military Logistic Requirements, has re- 
sulted in tcliancc on financial controls 
exercised by the eoinptroUcr as a siii)- 
stitute for sueli a screen. 

"If the Assistant Secretaries of De- 
fense who ate responsible for the sev- 
eral functional areas of the department's 
actisilics made a more searching review 
of tlie requirements under tlieir rcspec- 
tis'C jurisdictions, the comptroller couid 
lie relicscd of licasy rcs|icmsibilitie.s in 
ii field which i.S not logicallv his." 

'nic report said responsibiiity in the 
three btanclics of the armed forcc.s 
.sliould be ciear-cut and centralized in 
t.ich senicc's Assi.stant Secretary for 
I 'inancial Miniagement- 

"Thctc is no justification." the re- 
port declares. “For making this a func- 
tion for which the chief of staff slioiilcl 
liin’c responsibility.” 

In the Arms', the comptroller. Lt. 
Gcn. Gcoigc Tl. Decker, is under the 
office of the chief of staff- In the .Air 
l’'orcc. the comptroller is I.t. Gen. C. B. 
Stone in, a deputy chief of staff. Navy's 
comptroller is a cisilian, M'illiam B- 
Frankc. in the cxccntisc office of the 
sccret.iry. 

Comptroller Requirements 

I hc Hoover task force also calls for 
more career spcciiili.sts in the military 
budget offices and says that the comp- 
trollers sliould be cis'ilians in all cases. 
For the Defense Department, it makes 

two recommendations; 

♦ That in selecting individuals for 
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iDEfln & BEHSOn 


14 RICHMOND ST., CLIFTON, N. I. 

CALL. GRtgory t-lCOO 
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OFTEN 

TWO HEADS ARE BETTER 
qp THAN ONE 


Often two heads are the only solution to a 
port or fastener problem. Toke just a moment 
to look at this pomp volve-plunger. It's o tricky 
job calling for two heads and two different 
shaft diameters. The big problem here was 
to produce this valve-plunger in quantity, 
_L inexpensively ond quickly . . . ond Hassall 
double-heading did the trick. 

Double-heading is only one example of the almost 
limitless possibilities Hossail cold-heading offers you. 
If you have a fostener problem just send us somples 
or specifications tor a quotation. 

WRITE FOR CATALOG . . . with it we will send 
our popular decimal equivalent wall chart. 

John Hossoll, Inc., Box 2223, Westbury, L. I., N. Y. 


SINCE 1850 


NAILS, RIVETS, SCREWS 
AND OTHER COLD-HEADED ' 
FASTENERS AND SPECIALTIES 


More Viscount Sales 

Tntal sales of 

Vickers-ArmsUongs’ 

tuibopnip VIscoun 

have increased to 

227 with new ordc 

from British Over- 

seas ,\irwavs Cotp, 

Hugises I'ool Co., 

Standard Oil Co. 

ew Jersey) and Nor- 

wav’s Fred Olsen Aj 

tiausporl Ltd. Value 

of Vrsconot sales so 

far: more than $171 

Hushes imtcliascd a Viscount "for 

study and analysis 

of the operation of 

piopeller-turbine ait 

raft.” and Standard 


ulivc version of the 



BOAC purchaser 

12 A'isemmt 700Ds 

for deliverv in □ 

d-1957. Sit Mil« 

Tlioinas, chairman o 

the alillne, said the 


ed on Caribbean and 

.Middle East routes. 



irlinc placed a con- 


uut in addition to 

two ordered in Janu. 

ry 1954. 


i.(iiii|)tr<illcr.shi|), civili.ins with broad 
management and accounting experience 
and competence be appoints. 

• Tliat the comptrollers in military de- 
partments be responsible only to the 
secretaries of their respective sersiccs, 
and tliat concurrent responsibility to a 
chief c)f staff or equis'alent be discon- 

J. Harold Stewart of Boston was cliair- 
man of the commission’s task force 
which undertook the budget and ac- 
counting study. 

Board Proposes Lower 
TWA. PAA Mail Rate 

new, lower scrsice mail rate for 
trans-.\tlantic operations of Trans 
W'orld Airlines and Pan American 
World Airways has been proposed by 
the Civil Aeronautics Board. 

The new final rates, set through a ratio 
relating them to recently established 
service rates for the Big Four domestic 
tninks, are 54.76 cents per ton-mile for 
the period .Apr. 8 to Dec. 31, 1934 and 
53.5 cents for the period starting Jan. 
1, 1955. 

C.AB estimates that the new rate 
would reduce service mail payments to 
the carriers $6,060,000 this vear, com- 
inred with pay due under the old 85 

The lower 1955 rate is based on sub- 
stantial increases in mail traffic com- 
p;ired with 1954, due largely to in- 
creased shipment of military mail- Tlic 
Post Office Department estimates that 
Pan American will fly 10,483,000 mail 
ton-miles thi.s vear, compared witlr 
7.804,000 ton-miles in 1954. The esti- 
mate for TWA is 8,754,000 ton-miles 
this vear compared with 6,918,000 last 
year. 
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good/¥ear aircraft 

Plants in Akron, Ohio and Litchfield Park, Arizona 


■ft THE TEAM TO TEAM WITI 


AERONAUTICS -jY 








PIONEERING is our business 



. . . Leaders in OXYGEN 
BREATHING EQUIPMENT for 
a quarter of a century 






Based on tlieir ijimvd performance. 
Bendix Oxygen Regidatorx and ).n|uid 
Oxygen Converlers and Svsteins rate 
"beal" in meeling modern mililory air- 
craft needs. Sliowii here are only a few 
of the many mmlels uhieli make the 
liendix line the most complete in lire 
>vorld. V.’hetlier yon'rv interested in 



specify Hemlix. For full' deluik,*write 


PIONEER-CEXTBAL DlVIstoX, BENHIX 
AVUTION COHPORATIOS, DAVEXPOHT, 



CAB Cuts Mail Pay 
Of Three Carriers 

Mail piiy for Btaniff Airways, Pan 
-\nKTicjn-Gr;itc .Airways and Ala.sfca .Air- 
lines has been cut b\ the Civil .Aett>- 
iiiiutics Board to rcfJect recent reduc- 
tions in breakeven need. 

.All three carriers are on temporary 
intes, and the Board has made the reduc- 
tions in line with its policy of setting 
temporary rates sufScient to cover only 
breakeven need. 

I’anagra. whose current temporary 
rate |3rotluccs 52,290,000 a year, will op- 
erate with annual mail pav of 5393,000 
after Jan. 1, 1955. Braniff’s mail pa\ is 
reduced from Sl.77d.000 to SI. 139.000 
a year after Jan. I, 1955 for Latin -Amer- 
ican operations. For domestic o])cra- 
tioiis, the carrier will be paid at the 
service rate established for trunklines. 

■Alaska .Airlines' mail pas' ssould be 
reduced from S2.51 1.000 tn S2.117.790, 
effective Jan. 1, 1955. 

Airline Wins Round 
111 Fight Oa er Name 

Nortli -American Airlines won a 
round in its legal fight to keep its 
name when the U. S. Court of .Appeals 
resersed a Civil Aeronautics Board de- 
cision which denied the nonschcdiikd 
c-articr use of the name North .American 
Airlines. 

. American .Airlines contended in the 
case that North American was infring- 
ing on the established name of .Ameri- 
can. llie court agreed with the findings 
of the examiner in the C.AB investiga- 
tion that "there is no evidence of record 
that North .American adopted its name 
with intent to deceive the public or 
trade upon the good-will and business 
reputation of .American, or tliat Amcti- 
can has been injured by such opera- 

North .American is now awaiting a 
decision in a similar case brought in 
California by North American Aviation. 

New Crash Barriers 

'llirce runway crash barriers, rc- 
motclv controlled from the tower, ha\c 
been installed on Republic Aviation’s 
airfield at Fatmingdale, N. Y. Tliey 
can stop an F-84F llumdcrstreak, go- 
ing 150 mph., in about 600 ft.— roughly 
half the distance needed to brake the 
|)lnne to a halt. 

When the control tower operator 
,!Cti3'ates svstem, two 6-ft. hinged steel 
posts rise on each side of the runway, 
supporting a nvlon and canvas net 
which is attached to hcas'y anchor chain. 
Cost was 5125.000. Similar system w^s 
used to stop Air Force jets in Korea 
(AW 6/15/53. p. 18: 7/13/53, p, 21). 
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Feeding -tubes 

for hungry engines 
do a vital job . . . 


Radiography 
proves 
each joint 
qualifies 


G ETTtNO the food and drink to 
the several thousand “meral 
horses” in a modern aircraft engine 
U nojobto be taken lightly. Depend- 
ability is paramount. Safety a must. 
And lightness a prerequisite. 


Joining these vital feed lines is a 
Job for welding and brazing. And 
with radiography to prove each joint 
sound, there can be no dispute as to 
the acceptability of the work. 

Here again, radiography has 


greatly extended the fields where 
welding can be used. It can bring 
you new business, too. To explore 
what radiography can do for you, 
get in touch with your x-ray dealer 
and talk it over, 


EASTMAN KODAK COMPANY 
X-ray Division 
Rochester 4, N.Y. 


Radiography 

. anoiher important example of Photography at Work 







Supersonic Models Provide 

By Williuiu J. Coiifililin 

Pasadena, Calif.— Acrolab Dc\tlop- 
racnl Corp. is offering airframe manu- 
facturers a commercial package for 
frcc-fliglit testing of tlicic new super- 
sonic designs, either aircraft or missile, 
Tlic package includes dc.sign. con- 
struction and instrumentation of the 
test models, firing, data collection and 
red net ion. 

Aciolah says it can deliver a project's 
final report within six months from the 
time it starts work on the model, 'flic 
tree-flight data compares fasorably uitli 
both svind tunnel and actual aircraft 
paform.ioce, according to compmy 
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Missile Design Shortcuts 


president E. G. Crofiit. "W'c ate will- 
ing to guarantee accuracy of the dat-a 
within 5%,” he says. 

Data is obtained by telemetering as 
'sell as ground tracking. This raw data 
is sent to the airframe compani’ to- 
gether with the Acrolab report so the 
dcsignct.s themselves can interpolate 
it in terms of the final airplane if they 
desire. 

"We do not make a practice of tell- 
ing the manufacturer what his drag 
coefficient is and then arguing about 
it," says Crofut. “We tel! him what 
it is on the basis of our data reduction 
and he an use the raw data to apply 
as he secs fit." 


In some eases, the prime companv 
iiescr sees citlicr tlie nrode! or the test, 
but only tlic final report and raw test 
data. Configurations tested and test 
s’alucs arc among the most closelv 
guarded secrets in the industry— not 
only for reasons of militarr- sccutity but 
also for competitir’e reasons. 

"One of the best uses of the free 
fliglit tecliniqne," says Crofnt, "is in 
design competitions. In a competition 
for a military aircraft, the government 
wants some pcrfornrance estimates. Tire 
company that comes through with 
some test data and drag coefficients and 
has some actual free flight test data is 
in a stronger position. lie is better 


than a man with just an estimate. Tliis 
is where we really come in. 

“In a big competition, it may take 
six months to write the proposal. We 
an give a customer actual data within 
six months while he still is generating 
the proposal." 

Rocket-Powered Models 

Acrolab has built several models 
whicli contain their own rocket power- 
plants. One of the problems in svind 
tunnel testing is accurate measurement 
of the effect of indsiced flow around the 
tail of an aircraft. By the use of small 
locket engines. Acrolab an simulate 
the actual floss- out of tailpipes or na- 
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IVe fly the 
far North 



Our flights extend to Labrador 
and Alaska - . . wilderness country 
where landing fields are far apart 
and service facilities remote. That 
is why we must demand the most 
reliable engine performance 
possible. 

Recently, we performance- 
tested the quality of your engine 
overhauls against those we had 
been using. The Airwork engines 
performed perfectly. 

Now, we’ve switched to Air- 
work for dependable performance 
. , . and to your Exchange Pro- 
gram for increased economy. 

QltaJileA ShoAfi 
Supervisor of Flight Operations, 
Great Lakes Carbon 


AC epark plugs are now distrib- 
uted by Airwork. 



Millville, New Jersey 


ccilcs ;md dctccniine its effect iipoii 
tail surfaces. This measurement of the 
effects of jet thrust can be done in 
free flight in a way that it cannot in 
wind tunncls- 

Tlic sleek little Acrolab models arc 
constructed with the same care and 
close tolerances as the original design. 
The Actolab shops reniincf a visitor of 
an aircraft asscmblv line in miniature. 
A typical model is made of bra.cs, Dural, 
steel, and laminated glass cloth. The 
aft fu.selagc is machined from a heat- 
tre-Jted steel tube; the forward fuselage 
from aluminum castings. Wings and 
tail are machined from aluminum plate. 
The glass cloth laminate is used for 
fuselage skins. 

Gross sveight of a t\])icjl mode! is 
o\er 100 lb. W'eight tolerance on a 
mode! of this siae is held to within 2 
lb. 

If a model is too hcavs. it will not 
reach its planned tcnninal velocity 
with the booster specified for it. If it is 
too light, the model will break up in 
flight. 

'I'olcranccs arc held within a few 
thousandths on the critical leading edge 
sections. Tempbtes used arc much 
the same as on the full-scale aircraft. 

Instrumentation of the model is a 
complex job. 

“Some of our instrumentation is 
strictly artistic.” says I!al Ilalstcd, Aero- 
hih’s engineering manager. "There has 
not been enough work done in this 
field to make a science of it. This is 
,1 different job than instrumenting a 
missile. These models arc not simple. 
I'hcy may look simple hut they can 
be verv complex. If you overlook some- 
thing, it can cost yon your whole 
program.” 

A model might contain axial acceler- 
ometers. normal accelerometer, free 
.■.trcain total pressure gage, duct total 
pressure gage and base pressure gage. 
In addition, there svould be oscillators 
for each of these transducers, a battery 
pack, transmitter, nose antenna and 
related wiring. 

Flight Tests 

Tiring of the rocket models at While 
Sands is much like the firing tjf more 
I'onventiona! missiles. 

The Acrolab models arc scaled to fil 
i.xisting boosters from the size of 
nVAR up to the Nike, dependina 
upon the desired Mach number and 
scale and upon the availabilih' of the 
booster. 

Connections between the booster 
and the model arc highly stressed by 
the heavy loiids of from 20 to -fOG 
acceleration on firing. Tliis presents 
certain problems in modifying the case 
of the Doostcr. 

“In one ptognim," savs Crofut, "we 
had to weld pieces to the case of the 
hooster-thc booster rocket had to be 


degr.iined at the arsenal, the case sent 
out to us for welding, and then sent 
back to the arsenal to be reloaded.” 

Solid propellant boosters also present 
the problem of vurying thrust under 
different conditions. 

To osercome these problems, Acrolab 
is considering constniction of a liquid 
propellant booster sshicli would enable 
the test crew to carefully select the 
thrust and end Mach number desired. 
One disadsaiitagc of this would be the 
cost due to increased complexity. 

"Its saliic goes up." Crofut points 
out. "So yon Iravc to add a rccoscry 
system. Nescrthclcss, there might be 
justification for a rccovcnibit mode! as 
well as a recoverable booster. Reason 
we haven’t done this so far is that it 
increases the size and weight of the 
model and you base to have bigger 
solid boosters. With liquid boosters, 
one could achieve this more easih." 

Prior to firing, the model is tested 
by sibrating it to Icsels which the 
booster will impose and by dropping it 
to simulate the shock of firing. Tele- 
metering circuits and pressure Tines arc 
checked- Then it is installed on the 
booster, which already is mounted on 
the launcher. The launcher is eles'ated 
and countdown begins. 

Data Collection 

During fliglit, the model is tracked 
from the ground by radar and multiple 
pliototheodolitcs; its vclocits' is meas- 
ured by a Doppler veiocimeter. Ground 
stations pick up the data telemetered 
from the streaking model. 

The rocket boosts the model to a 
velocity in excess of the desired tcsl 
s'clocity and the two vehicles then sepa- 

The model coasts and decclor.itc.s 
after separation— perhaps down through 
a desired test range of Mach 1.6 to 
htach 0-8— meanwhile sending out the 
data being recorded in svaving lines far 
below. 1 ncii like its bigger brothers, it 
disintegrates against tlic floor of the 
desert test range. Rut even this final 
destruction is of \ahic. Us impact point 
provides information whicli can be 
used in analraing the trajectory. 

Then begins the job of reducing the 
data. I5cliscr\' of the final report to 
the customer follows. Crofut reports 
that the company ha.s completed "more 
tlian a few" contracts involving both 
drag and stability reports without any 
failures during firing or in intelligence 
transmission. 

"TTic data produced by the tests has 
been good,” nc says, 

Acrolab lias fired’ both semi-scale and 
full-scale missile models for drag and 
stabilitv testing. The company has de- 
veloped a gyro-stabili/.cd roll-rate con- 
trol system that tics into the surfaces 
of the missile to keep it from spinning 
beyond the desired rate. Crofut bc- 
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w and aiilomalie cycling. 
Cutaway a! Wcslern Gear high had. dual molar, mulil-speed 
aircraft siobilizcruclualor. This unit is typical of a line of precliion- 
engineered actuators capable of hods from 1.000 to 75.000 lbs. 

Continuous testing and Inspection during all phases of produc- 
tion assure utmost reliability in every Western Gear aircraft 
gear drive component, whether single unit or complete system. 
Pride In workmanship plus tour decades of aircraft industry 
experience in the manufacture of mechanical power transmis- 
sion equipment add to certainly of reliable performance. So, to 
be sure of the best in design and conslruclion, specify Western 
Gear. Detail your requirements for engineering recommenda- 
tions. Address Executive Offices, Western Gear, P-0- Box 182, 
Lynwood, California. 

"The difference is reiiabUily" • Since I8SS »! 
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MACHINES AND FACILITIES 


Loud Grows to Serve Industry Better 



ONE Of THE lARGEST milling departmenls in Ihe West contains forty large mills, over 10 of 
which ate of the Hydrotcl automatic duplicating type. 


* Loud meets the increased 
aircraft demands for quality 
and economy with expanded 
facilities and equipment. 

► History— From a small repair shop 
started in 1908 Loud has grown into 
one of the most completely equipped 
job machine shops in Southern Cali- 
fornia. This modem plant, including 
engineering and test laboratories, oc- 
cupies almost two hundred thousand 
square feet and employs approxi- 
mately seven hundred persons. 

► Facilities— Within this modern 
completely equipped plant fabrica- 
tion of the smallest precision valves 
to the largest aircraft structural fit- 
ting is accomplished. Loud is one of 
the very few plants equipped to 
handle all phases of manufacture 
from raw material to finished product 
in one plant. One of the largest mill- 
ing departments in the West contains 
forty large mills, over 10 of which 
are of the Hydrotel automatic dupli- 
cating type. Other unusual equip- 
ment includes flash welders— one an 
800 KVA giant capable of up to 12 
square inches of chrome moly up to 
10 inches in diameter; complete heat 
treating facilities including a 10 foot 
deep vertical atmospheric controlled 
ftimace (necessary for the produc- 
tion of highly stressed arresting 
hooks); automatic duplicating lathes, 
automatic chucking lathes, qualified 
spot welding machines, complete 
qualified plating facilities including 
hard chrome, anodizing, cadmium, 
silver, copper, and dichromate (for 
magnesium); all types of grinding 
and honing machines, and the finest 
of inspection tools such as compara- 
tors and surface analyzers. 

In addition to this unusual equip- 
ment the plant contains a multitude 
of turret lathes, hand screw machines, 
automatic screw machines, engine 
lathes, drill presses— some automatic 
indexing, large radial drills, boring 
machines, shapers, and planers. Com- 
plete qualified facilities for arc, oxy- 
acetylene, and heli-arc welding of 
steel and aluminum are provided. 

u 


These facilities make Loud an 
outstanding source for major sub- 
assemblies of aircraft. 

With this complete manufacturing 
facility in one plant Loud can pro- 
duce major structural sub-assemblies. 
An assembly line for the production 
of tactical ground handling equip- 
ment is currently turning out jet 
engine cradles in large quantities. 

► Products- Loud produces compli- 
cated structural fittings of both steel 
and dural, all types of machined parts 
—large and small, hydraulic cylin- 
ders, \'alves, hand pumps, servo-con- 
trol mechanisms, pressure tanks, 
landing gear struts, nose wheel steer- 
ing units, pneumatic and fuel valves 
and filters, all to exacting aircraft 
specifications. 

► Progressive— Loud's modern 
manufacturing facilities are coir- 
stantly being expanded to meet the 


increased aircraft demands for 
quality and economy. This has re- 
sulted in the ability to produce pre- 
cision machined products of the 
highest quality at a lower price than 
can be produced by the customers 
themselves. 

"The lough jobs go to Loud" is 
indicative of the respect manufac- 
turers have for Loud "know how.” 

• Engineering and design develop- 
ment by Haskel Engineering 
Associates, Glendale, California 

• National Sales and Service by 
Haskel-Loud Aircraft Service 
Corp., Glendale, California 

• Resident Sales Engineers located 
in Seattle, Wash.; Kansas City 
(Independence), Mo.; Baltimore, 
Md. 

H. W. LOUD MACHINE WORKS. INC. 
9S9 E. 2od Sinc<. Depi. 10. Poiaoiu. Culitociiia 


lieves this cheap, expendable system 
may have applications for general use 
in missile testing. 

How It Began 

Aerolab. wliicli also makes wind tun- 
nels and fcifgct drones (AW Mav 16, 
p. 55). got into the model test business 
bv stages- Wlien Aerolab licittl in 
19-18 that NACA was asking airframe 
plants to bid on free flight models, the 
company asked for the drawings and 
joined in the bidding. AcroLib sub- 
mitted what it belie\co was a very liigli 

Tlic company quicklv learned a pleas- 
ing lesson about the economies of 
model-building; Its bid for six models 
was 536.000. Next closest bid was 
588,000. 

"We got the business and made 
100% profit." Crofut savs. 

The company won a number of other 
NACA competitions. Then the whole 
bidding scale began to drop as NACA 
brought mote small companies into the 
competition. "Aerolab hasn't won an 
N.^CA fabrication bid for some time 
now," the company's president admits. 

From building models of N.^CA de- 
signs. the next step was into actual 
design work. Crofut convinced NACA 
that Aerolab should har e a design con- 

“We put in an engineering depart- 
ment and lost our shirt," Crofut recalls. 
"We dropped 550,000. But we learned 

Tlie company then decided to ex- 
pand into testing so that if could inte- 
grate the whole package. A cl.issificd 
|o\crnincnt contract put the firm into 
the testing end of the business and 
today Aerolab can offer complete de- 
sign. manufacturing and testing facil- 
ities for rockct-propclled models. 

Bv integrating the entire operation, 
.Aerolab believes it can offer a sas'ing 
in both time and money that airframe 
manufacturers cannot match in their 

"We arc not worried about big air- 
frame companies invading this field 
because it doesn't make sense." savs 
Crofut. “It is ridiculous for a con- 
tractor to take on the problem of sup- 
plying his own free flight data when 
we can do it for him at less cost and 
iri less time. He just doesn’t have 
enough work to have a special depart- 
ment for this.” 

Aerolab, which hires 65 employes, is 
looking forward to sales of some 5250.- 
000 in the first quarter of fiscal 1956. 
This is due largely to a contract the 
company has for radio-controlled target 
drones. 

But as the industry probes deeper 
into supersonic flight. Crofut expects 
free flight testing of rocket-propelled 
models to plat' a bigger role in the 
company's future. 



Honeywell has a new vertical gyro 
— simple, rugged and accurate ! 

H onevwel!. has developed a new non-cageable vertical gyro, 
the GG35, designed lo even higher standards of ruggedness 
and accuracy than its famous predecessor- the JG7003, heart of the 
earlier Honeywell Autopilots. 

If your gyro needs don't call for caging (for that you'd want the 
Honeywell JG7044) you'll definitely want to investigate the features 
of the new Honeywell GG33. 

This two-axis vertical reference gyro, with a pitch freedom of 
+85° and a toll freedom of +165° minimum is designed for poten- 
tiometer output. The values of these potentiometers can be varied 
considerably to meet your particular application. 

The specifications on the new Honeywell GG33 are detailed 
below. For further information, and for information on the full line 
of Honeywell Gyros, write to: Honeywell Aero Division, Dept, 
AW-7-U2, Minneapolis 13, Minnesota. 


Specifications of the new Honeywell GG 35 Vertical Gyro 





( normal factor' adjustment). 
Drift R,..= HVmin. (max.) 





vihi^llonr Fuily qualified to MIL- 


Honeyw^ell 

Aeronautical Division 
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standard communications equipment for nearly all 
military aircraft is the famed AN/ARC-27. This com- 
plex all-channel transmitter-receiver can be tuned to 
1,750 VHP and UHF channels. Containing 56 tubes 
and upwards of 3,000 parts, this unit is being produced 
in vast quantities to keep pace with America’s expand- 
ing air power. Approximately one out of every three 
transceivers completed to date has come out of Admiral 

This particular assignment provides ample evidence 
of Admiral’s ability to produce in quantity. ..and to 
maintain the strictest quality standards. Production 
capacity has now been further augmented by means of 
the new automation equipment, designed and built by 
Admiral’s own engineering staff. Address inquiries to: 


CORPORATION 

Government Laboratories Divi 
Chicago 47, Illinois 


looK TO Admiral for 

RESEARCH • DEVELOPMENT • PRODUCTION 

In the AeUi oft 

COMMUNICATIONS. UHF end VHF, oli-borne and gievnd. 
MILITARY TELtVISION, racaiving and Ironimitling, air- 


DECODERS 


Admiral has built 
COMMUNICATIONS 
for a sky-tui of planes 


Admiral 
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First Swiss-Built Jet Makes Initial Flight 


S thill straight wing of large arcs is 
tile key design feature of tlic new Swiss 
f TA P.16 ground-support figlrter, whieli 
iiiadc its first flight .Apr. 28. Powered 
by an Armstrong Siddeley Sapphire, the 
P.16 is intended for shoft-ficid opera- 
tions in mountainous Switzerland. 
{.AW'/an, 5, p. 24; Apr. 2’i. p. 7). 

Annamcnt is a pair of sO-nim. Ocrli- 
kon 302 RK revolver cannon with a 
rate of fire up to 1,200 rounds per min- 
ute and a muzzle velocity of 3,600 


fps. Extended stores, including rocket 
packages, add to its offensive pmicli- 

The P.I6 is the first Swiss-designed 
and -built jet aircraft. Its developers— 
Plug- & Eali rzciigwerke A. G.— haic 
been producing the dc Havilland Vam- 
pire and Venom under license from the 
British firm, Both Dll planes arc stand- 
ard units of the Su iss air force. 

Tlic P.16 is a conventional airplane 
with clean lines. Dominating the de- 
sign is the ample knife-edge, thin wing. 


Wungtip tanks, placed well forward, 
help counter any tendencies of the thin 
surface to flutter. Flaps and ailerons 
arc comcntioiial. 

The high-mounted tail is swept back 
modcratelv, and is a variable-incidence 
lipe. The dorsal fin runs far forward 
on the fuselage and may be a spine for 
control lines to the tail. 

Tcclinical backup for the Swiss fighter 
can be tniccd through FFA— formerly 
a Swiss brunch of the German Domier 
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and then we built 






iiig from S150 for tlic complete clc- 
mentiil course to $20 per day for tlic 
txicndcd. 

Tlic elemental course, four days long, 
is aimed at providing basic working 
kiionledge on the use of plastics in 
tooling, riie standard course follows 
for fisc days, and covers advanced 
training and specific applications of 
plastic tooling, 

'Ihe extended course is planned for 
manufacturers and engineers who need 
long-range assistance in setting np large 
tooling programs, or who want to 
prepare for a career in the field. 

Degree Offered to 
Nuclear Engineers 

A two-semester nuclear engineering 
course, leading to a master’s degree, 
is being offered by the University of 
California at Berkeley. 

Emphasis will be on nuclear power 
lystcm, with studies in analysis, design, 
performance prediction and cost. 
\\'cekly seminar sessions will supple- 
ment the program, and will feature 
outside speakers of the caliber of Drs. 
E. 'feller, E. O- Lawrence, and II. V. 
York. Ilic reactor at Livermore— Uni- 
sersity of California Radiation Labora- 
tors-will be used during the program. 

Prerequisite for the course is a com- 
pleted curriculum iii engineering or 
phvsics. For further information: Prof. 

E. D. Howe, Chairman of Mechanical 
Engineering, Universilv of California, 
Berkeley, Calif, 

AF To Link Defense 
Units by Leased Lines 

A S2 billion project to speed the 
U.S. air defense communications sys- 
tem Isa.s been started by the .Air F'otce. 

S.\GE— Scmi-.\utomatic Ground En- 
N'iromnenlal Svstem-is designed to re- 
place the manually operated system 
now ill use to link radar outposts to 
control points, fighter units and guided 
miMiilc battalions- It will insohe. 
cvcntualls. tlic leasing of prisatc 
equipment from telcplionc companies 
al an annual cost of about 5240 million. 

First details of the previously .secret 
program were disclosed in hearings be- 
fore the Defense Subcommittee of tlic 
Senate ,kp|iropriatiims Committee. 

USAF program calls for the tele 
phone com|5anics to install the cqni|i- 
ment and lease it to the Air Force, with 
the cost to be jiiiid off oier a 10-ycat 
agiccnient. S.kCE ssstem will require 
about 25,000 circuits as against 1.500 
used in the present system. 

The SAGE system will operate only 
ill continental United Sbtes and «ill 
not be extended to the DEW'-Distant 

F. arlv Warning— line. 


Nike Goes Into Action 
Quickly In Arctic Test 

Arctic tests of the Nike surface-to-air 
missile system liave jinii ed the weapon 
can be put into action quickly in lou- 
tcniperaturc environments- 

In addition to weapon cffcctivcncsi, 
the tests were aimed at determining 
roadability of the units. Scliednles in- 
cluded moi’ing all equipment into and 
out of action, preparing launching sites 
and machinery and detennining the 
time and accuracy of checkout and ad- 
justments on the radar gear. 

Tests were made by 44 U. S. -trained 
personnel from the Renal Ciinadian Ar- 
tillery, assisted by a five-man unit of 
the Royal Canadian Electrical and Me- 
chanical Engineers. Canadian and U. S. 
obseners were present. (Jperations 
ncrc centered in Canada’s sub-Arctic, a 


few miles from Clnirchill. Manitoba. 

Operation began last November with 
Arctic indoctrination fur the teams, and 
ileineiitari tests on the cquipincnt- 
I he licavy test selitdule began early 
this year and was completed in March. 
.kimouncemeilt of the re.snlts was witli- 
lield until recently because of security. 

Canadian sources say radar trackers 
and computers worked well in the c.x- 
trcinc cold and tliat launclicrs and mis- 
siles could Ik |int into action quickly. 

Permanenl Seminar 
On Plastic Toolin" 

A permanent scminai on plastic 
tooling has been established at the 
\c«' England Seminar of Tooling, Ed- 
gartosni, Mass- 

'i'hrec programs— elemental, standard, 
and c.xtcndcd— arc offered at rates \-aty- 


The One That Didn't Get Away 
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WHEREVER YOU FIND-AI^POWER, 

You’ll FIND LINK! 




NAA F-86H can double as a fighter-bomber or air-superiority fighter, has “special weapons" capability. 


Nellis Air Force Base reports: 


‘'G.E.-POWERED F-86H HAS CLIMB 
RATE DOUBLE THAT OF THE F-86F” 

Newest J73 jet engines have 50% more power In same 
frame size as J47 models 


Just how fast the F-86H Sabre can climb was, until 
recently, undisclosed. But at Nellis AFB last January, 
the true potential of Tactical Air Command’s “H" 
Sabre and its G-E J73 engine was revealed. An Air 
Force report stated : 

“To compare the climb rate of the new F-86H (J73- 
GE-3 engine) with that of the F-86F (J47-GE-27 
engine), we began by flying the ‘H’ at 3000 feet and 
an F-86F at 20,000 feet . . . 

“Both planes were put into ‘maximum climb' simul- 
taneously. At 38,000 feet, the F-86H overtook and 
passed the ‘F’. When the ‘F’ reached 39,000, the 'H' 
was at 40,000. At the end of the test, the ‘H’ was 


climbing at twice the rate of the 'F'. All told, the 
F-86H went up 37,000 feet in the same time it took 
the ‘F’ to travel 19,000!" 

News? Yes — but not to North American Aviation and 
General Electric jet en^neers. The 9000-lb thrust 
J73, 50% more powerful than the combat-proved J47, 
promises well as an operational F-86H engine. F-86H 
take-off distances are less; shorter runways can be 
used; all-around performance is improved over 
previous Sabre models. 

General Electric progress in jet engine design is 
continuous. It is now — today — paying off in another 
advanced high-thrust engine, soon to power supersonic 
military aircraft. 


Tigress Is Our Most IrnfForfanf Product 


GENERAL 



ELECTRIC 





J73 CANNULAR COMBUSTION SYSTEM is significant .173 ACCESSORIES -To simplify inspection 
advance from J47’s. It increases burning efficiency and and maintenance, J73 fuel pump, and gear 
structural rigidity, while saving weight. assi 


J73 FRONTAL AREA. Diameter of J73 (left) and J47 is about the seme, but J73 has greater air 
intake area which allows more airflow through engine. Exposed J73 inlet surfaces are anti-iced. 

OPERATIONAL SERVICE TESTS on G-E J73's show high reliability, low maintenance equal to G.E.’s 
famous combat -proved J47. J73 engines are rapidly accumulating flight time in the NAA F-86H. 


THRUST & DRAG 


Anti-Radiation 
Additive for Rubber 

Early progress in extending tlic life 
of materials subject to atomic radLition 
has been renorted by tlic B. I'. Good- 
rich Research Center. Brcekss illc, Ohio. 

•Materials wiled ''anti-rads" have 
been developed to add to rubber stoeks 
in process before snleaniziition. Rub- 
ber products made from the processed 
stock will have a life expectancy in the 
presence of radiation about 10 times 
that of untreated rubber. 

Some tests have been made with 
trcutexl rubber in n cohalt-60 source 
shield at the research center. 

Peel Test Cheeks 
Metal Adhe.sive 

A ness [jccl test for metal-lmiiding 
adhc^is■cs is being used bs- Douglas -Air- 
craft Co., Santa Monic-a.' Calif. 

■Adhesises to be tested arc bonded to 
(1.032 g-ige dad 24ST3 ahimimmi alloy 
in 6xl2-in. panels, 'llicse panels arc 
l/onded in a 6x0-iit. area, leasing 3-in.- 
long unbonded portions at one end. Hie 
|xmels arc then sheared in 1-in. ssidths 
and the unbonded ends bent bv band in 
opposite dircctinns perpendicirlar to the 
plane of the bond. 



During the test, the tsso 5-in.-loiig 
niibonded ends of the test panel are 
gripped in the jasss of a 5.000-lb.- 
cipsicity aiitograpiiie recording labora- 
tory Universal testing niachinc. made 
by Baldsvm-Lima-lhiinilton Corp. llie 
specimen is pulled apart at a jaw sepa- 
ration rate of 2 fpni.. separating the 
bond at 1 fpm. 

The tc-st record gives ascrage peel 
strength in pounds |ier inch width of 
the specimen. Type of failure and 
average adhesise film thickness can also 
he obsers'cd from the test results. 


Kenieinbcr Coniradc Moidiaisky than 
ss’hom nobody earlier invented the air- 
|)lane? His llOth birthday is coming 
n]> soon (he’s not still living, by llie 
way-how many deviationists ate?) and 
the Russians arc making big deal of it 
all. First, they plan to erect a bronze 
bust at Krasnovc Selo neat Leningrad, 
where the first aircraft was built and 
flight-tested in the stiinmct of 1882. 

Second, the Red Banner Ait Force 
Engineering .Academv in Leningrad is 
being renamed after Mozhaisky, 

Blit [Mor Comrade M. never knew 
all this post-mortem glory that was 
to be his. not did he ever get any 
rubles for his imcnlion. Not for him 
was the Order of Lenin or a Hero of 
Socialist I.aibor decoration. 

Thus, the honor was without profit 
ill his own country. 

t ifJes arc as important to many engi- 
neers as the salary they receive (or don’t 
receive). Two or three extra ivords after 
one’s name are worth something to him, 
.tlrhotigh management and he do not 
,igrcc on the exact amount. 

But how deplorable is the trend to 
lengthy titles. It Is bad cnoiigh (o have 
to wriie to an Assisfaiit Chief Dcvciop- 
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You Have to Crawl Before You Fly 


On any new design you have to do a lot of 
crawling— through research, development 
and design— before your plans can fly. 

It is in rhosc early stages of design that 
Shafer Bearing Engineers have helped de- 
velopment of many of today’s newest babies 
inthe air. Shafer specialized bearing knowl- 
edge, plus the inherent flexibility of Shafer 


design, has saved valuable engineering 
time . . . saved space and weight in the 
finalized design . . . and saved time and 
expense in production man-hours. 

Call, wire or write: Shafer Aircraft 
Bearing Division, 801 Burlington Ave., 
Downers Grove. Illinois. In the meantime, 
write for new full-color catalog No. 54 . 


SHAFER 


BEARING DIVISION OF 

CHAIN BELT COMPANT 



NEWEST METHOD 
OF SEALING AGAINST MOISTURE 

POTTING of Cannon Connectors 



CANNON offers these 
Connectors for Potting 

CAOSSS Plug • Plaslit Inserts 
12S fo 48 Sizes 

CA06BR Plug ■ Plastic inserts 
125 to 48 Sizes 

CA06ES Piug • Resiiient Inserts 
S5 to 36 Sizes 

CA06ER Plug • Resilient inserts 
35 to 36 Sizes 

CA3t06BS Plug • RIasti< Inserts 
I2S fo 48 Sizes' 

CA3106BR Plug • Plastic Inserts 
125 to 48 Sizes' 

CA3I06ES Plug * Resiiient Inserts 
as to 36 Sizes' 

CA3I06CR Piug ■ Resilient Inserts 
85 to 36 Sizes' 


1. Positive seaiing ogoinsl moisture, i 
ord other foreign matter. 

2. IVeigiit saving becouse of elimination 
of end bell and cable clomp. 

3. Space saving due to shorter overall 
length, 

4. Prevention of wire fatigue under ex- 
treme vibrotion. 

5. improved dielectric characteristics. 


How It’s Done... 

Potting is a newly developed 
method of obtaining complete 
protection, covering, and sealing 
around the solder cups and wires 
at the rear of electric connectors 
by means of a sealing compound 
applied at the time the connectors 
are wired into their assemblies. 
The terminal area enclosed by the 
plug or receptacle end bell is 
filled or potted with a free flowing 
high solids synthetic rubber com- 
pound. This cures at room tem- 
perature to form a firm, resilient, 
moisture and vibration resistant 
rubber seal. 


Clean the Connector... 

The connector should be free of 
grease, oil and wax in order to in- 
sure good adhesion. Do not expose 
insulating materials to the clean- 
ing solvent beyond the time nec- 
essary for adequate cleaning. See 
the new Cannon Manual on Pot- 
ting /or complete in/ormation. 


Receptacles also available for 
potting. 

Plugs and receptacles available 
with either pin or socket 
assemblies. 



CANNON Potting Molds 



Mixing the Compound... 

Compounds are usually fur- 
nished as a basic sealant com- 
pound and an accelerator. Mixing 
must be done carefully, either by 
hand or with power equipment. 
This subject is couered /uliy in 
new Cannon Manual on Potting. 

Applying the Seolont... 

Application of the sealant can 
be made with a small paddle- 
shaped tool, spatula, putty knife 


or a flow gun. However, the flow 
gun is the preferred method 
where larger quantities of the 
plugs are to be sealed. Methods 
are discussed fully in the new 
Cannon Manual on Potting. 

Potting Machines... 

Large quantity runs can be 
handled economically by potting 
machines. Typical equipment of 
this nature is illustrated here. 



Curing Time... 


Curing time and the methods 
used are very important. The 
length of time that it takes for 
the sealant to harden and cure 
varies with the material used. 
Generally, the length of cure time 
depends upon the work life of the 
compound. A longer work life in- 
creases and short work life de- 
creases the cure period. See the 
new Cannon Potting Manual for 
complete details. 


MIL~S-851G (Aer) is basic specifi- 
cation on sealing compounds for elec- 
tric connectors and electric sj/stems. 
BuAer Bulletin Aer-EL-SS covers 
electric connector sealing to prevent 
contamination, improve reiiobility, 




iiieiit Engineer ('Airframes), but here's a 
worse one. One engineer known to us 
is Acting Sub-Section Croup Leader, 
Thermodynamics, Fluid Flo»' and I/cat 
Trans/er.'ftocl.-et Section, Eneincering 
Department. He’.t happ>-. but he's 
going fo lose a lot of his correspoiidents. 

Bomarc, it ha.s been pointed out, 
st.inds for a missile system named after 
Boeing (Bo-) and Michigan Acronautic-al 
Research Center (-marc). Mate now is 
Ihc Willow Run Research Center of 
the Uni'crsity of Michigan (M'trcuni). 
but as ans'one will tell you, Bomarc is 
lots easier to say than Bowrreum. 

Marc, by the way. was one of the 
first systems ins’cstigators, and did early 
work on Project Wizard, an anti-aircraft 
missile. Positise contributions from 
M'izard, linked to tlic pioneering work 
done by Boeing on G.\P,\ (which was 
set back by a couple of years in a juris- 
dictional dispute bchvecn sersices), have 
been combined in Bomarc. Progress, 
says cvenbody familial with the project, 
has been satisfactory. 


Tins delightful abstract composition 
is a grouping of aluminum hand forg- 
ings from Kaiser Aluminum & Chemi- 
cal Corp. The pichire typifies industrial 



art at its imaginative best. For making 
a silk purse out of a sow's car, the 
Graphic Arts Dept, of Kaiser gets the 
Maximum Lift Cocfficicut of the Week. 


Untnauned earth satellites seem 
nearer, says Prof. P. E. Saiidorff, who 
runs a seminar course on the subject at 
WfT. Sandofff fold the American 
Rocket Society the value of scientific 
data to be nblaincd is such as to assure 
vehicles tvilf be huilf. And the cost.’ 
Comparable to that of our supersonic 
aircraft research program, jvlanned 
vehicles arc farther off, he says.— DAA 



SUBASSEMBLIES 


See whirlpool for Economical, 
Precision Airframe Production 


■Whatever the job. ..large or small... 
theLaPorte Aircraft Division of Whirl- 
pool Corporation gives you quality 
producliou to meet your schedule. At 
your disposal are complete modern 
manufacturing facilities . . . with over 
265,000 sq. ft. of floor space ... de- 
voted to airframe fabrication. It’s a 
plant with a record of turning out top 
quality at low cost fast . . . including 
such items as B-47 ailerons. 

Learn how your needs ... in any 
volume ... on even the tightest sched- 
ule . . . can be filled by Whirlpool. 
Write, wire or phone today for com- 
plete details. 


FACIllTiES 
TO MEET 
EVERY NEED... 

TOOLING 
METAL FORMING 
METAL FABRICATION 
HEAT TREATING 
ANODIZING 
MACHINING 
FINISHING 


Send for Illustrated, 
Descriptive Brochure 

Our soles representatives 
are available to consult 
with you any lime at your 



ASSEMBLING 

DEVELOPMENT ond 
DESIGN ENGINEERING 

RESIDENT AIR 
FORCE INSPECTION 


La Porte Aircraft Division 


WHIRLPOOL CORPORATION 
DEPT. A, LAPORTE, INDIANA 
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nilJiii Patterson is against 
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\viation Editor 
'ITic Clcseland Press 
Cleveland. Ohio 
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I'he green stuff is nior 

operational standpoi 


lit Ilian 
From 
c three 


Airminded Youth 

Parnell Sthoeiiky, of McDonnell .Mrnatt. 
struck a vital point in his letter featured on 
voiir letters* page Mav 16 ["Model Begin- 
hiiigs"). 

\’oung nicii designing and building model 
airplanes, competing in air meets tliat requite 
skill and ingenuity, ate a valuable asset to 
the nation's aeronautical indnstt)'. 

While Roy Marquardt is a brilliant e\- 
ample. Ihetc arc hundreds. The modelling 
competition develops a certain "iies'et-say- 
die" altitude that is csiclusivc and not ac- 
quired in any other nny. 

\l the momcnl, the Natioiuil Cliamploii- 

S Model Airplane Meet is being organ- 
for Los Alamitos N.\S. Calif., by 
\cadeniy of \todel .\cronaiihcs. a national 
organisation made up of the eagerest, most 
enthusiastic model makers. Tn ffnaiice prize 
an-ards the .\cadcmy had to beg SlOO dona- 
tions from sni.ill miiiiufaetiirers of piiils and 
supplies required bv modellers. 

'Ibis has been going on for jear.s. It's 
ironic that alert aviation htiiis like Boeing. 
Cmminan. North .Vnicticaii, DoiigLls. 
Northrop. McDonnell. Convair, Republic, 
Bt-ll, United. Chance k'oiiglit, and others, 
have ignored the great possibilities for en- 
exnitjging aeronautical talent bv sponsoring 
the Nationals. 

Or if thev’te not interested in dcse 
talent in tlieir fields, pcrh.ips they 
feel some moral obligalion to perfo 
vvorlhsvhile public service. Setting up the 
Nationals as the target for .\inerica's air- 
roinded youths just to give them a recrea- 
tion and keep them biisv, would be ptac- 
tical rca.soning. Espe-eully since so much of 
the airctaft iiidustn's revenue comes from 
the pockets of I 
The model 


s the number i 

going ti 

some tanketl-iip character decides that he 
is going to show the pilot how to land 

.ipproach before someone decides that air- 
planes and liquor don’t mix? Getting 
thiougli the "locked" cabin door to the 
flight cabin is no problem if a person is 
deteTiiiincd to do it. 

liver seen a stewardess try to get someone 
to put their safety belt on after tliev've had 
a "few loo many’'? 

Then there's the wise guv who decides 
it would be a big laugh to pull the handle 
on the emergency door at twenty tliousand 
feet. 

These arc some of the more obviou.s 
things that can or do happen. The total 
list of all possibilities would be a long one. 

.\nothcc UAL official explains that: "Wa 


' M'hat the hell else : 


c thev i 


cv eloping 


now the 


Airplanes & Alcohol 


These particular airlines have decided that 
booze is the big magnet. 

It may come as a shock to these airlines, 
and otlicT.s throughout the country that 
there is a large group of air travelers who 
resent being locked up in a small cabin 
with a group of people whose glasses are 
kept full from the time the plane is airborne 
until touchdown. When there arc unlimited 
quantities of free liquor there is always 
someone in the group who gets obnoxious. 


glasses filled at al 

It might he timely to suggest tliat tin- 
stewardesses wear light swcatcis. black slacks, 
high heels and white hobby socks to keep 
in slvlc with their new jobs. They’ll also 
he better able to do battle when some ol 
their mote amorous passciigcis start pawing 
and manhandling them In search of a little 
high altitude diversion. 

It seems ironical that on the one hand 
the airline* are trying to hiiild their family 
business with special low tales on certain 
days and on the other band they ate empha- 
sizing the things that do not appeal to 
women and children- A man will lliink 
tsvice before he loads bis wife and children 
into a flying tavern filled with cigar smoke 
,md "liappv c.uefree travelers." 

It lias alwais amazed me how many men 
don’t trasel bv air because their wives don't 
want llicm to. M’ill euacaiiteeing a wife 
that her hush,iml will he drunk before he 
reaches his destination help this public 
relations problem? 

People travel by ait because they want 
to get somewhere as c[uickly and comfortably 
as possible. They aren’t interested in how 
much free liquor they will get. I seriously 
doubt that there are many people who 
would feel that life has pas-sed them by if 
they didn’t have a glass of fire ssater in 
their hand all the way from Chicago tn 
New York. 

I suppose that the airlines tliat serve 
hquoi luve rationalized their decision to 
the point where thev feel that no trouble 
will result from their action and that it 
increases business. If a law were passed 
tonight that the first airline to get into 
trouble because of liquor would lose their 
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We believe . . . 


a most significant advance in 
military aviation safety occurred 
Moy 25 when, ofter months of 
thorough tests under gunfire, 
the world's first practicol 
explosion extinguishing system — 
the Fireye visual system* — was 
dolivered for installation on 
advanced type military aircraft. 








gas turbine 
combustion systems 

gas turbine accessories 
heat exchangers 
inert gas generators 
deaerating oil tanks 
high pressure regulators 

DOING IN JETS 



If your projects involve increasing jet aircraft 
performance — to boost power without dry loss, to 
eliminate hot spots and thus achieve higher com- 
bustion rates, to develop new heat exchanger con- 
figurations — a call to Janilrol will give you a head 
start lanitrol's specialized research and experience 
in combustion phenomena go back SO years, and have 
resulted in such important developments as the Post- 
Turbine burner, automatic inert gas generators for 
inerting fuel cells, and the waiflc plate principle of 
heat exchanger construction which improves heat 
transfer efficiencies and saves weight by getting the 

It's a good idea to calf inyour Janitrol representative 
early in the design stage. He's always at your service. 


50 years experience in combustion engineering 

Janitrol 

AIRCRAFT-AUTOMOTIVE DIVISION 
SURFACE COMBUSTION CORFORATION 
Columbus 16, Ohio 


Dhliltl Egglgtirlag OlfItiil Nt* York. ]]S lrag<l««ri Wiihlnglei. t. 4iS0 Eeil-WKl Nlgh.iri Phltodtlphlo, Pinno., 40) Ho. ItotS $t.| 
leoioi (Mr. H)., itOI Ciond <>e.i foit Wirih, ]50« lirir Sl.i HoNyoiod, Colli., 7044 Hollyiriod llvd.; Coigmbui, OAlo, 400 SuOlin Avi. 
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ahead in the sky 


BRINGING THE AVIATION INDUSTRY 

• QUALITY PRODUCTS 

• SERVICE 

• FAIR PRICES 




PRODUCTS ENGINEERING 

CORPORATION 


P. O. BOX 5338 • 3010 NORTH MEMORIAL DRIVE • TULSA, OKLAHOMA 

MANUFACTURERS OF STANDARD AND SPECIAL FASTENERS • BOLTS • NUTS • SCREWS • AN FASTENERS 
Stainless Steel • Aluminum • Bross • Bronze • Discoloy • Greek Ascolloy • AMS 5700 • Inconel X • K Monel • Titanium 


PRODUCTION 



Rohr Develops Stainless Sleel 
Honeycomb Strncture Knowhow 


By Irvinj: Slono 

Cluila Vista, Calif. -An intensive dc- 
vdopincnt progtam on all-metal lionev- 
coniD stainless steel structures is being 
pushed by Rohr Aircraft Corp. 

■|1iou|b "far removed from Rohr’s es- 
tablished actisitics in power packages 
and airframe and component subcon- 
tracting, this work is considered ncces- 
san- by the compny's engineering plan- 
ners to anticipate design thinking of 
prime contractors and be rciidr- for the 
cx.icting demands of production work 
the designs will entail. 

Rohr wants to build up a big store, 
of knowliow for the day wdicn altmctal 
honcscomb structures will be a|)proaeli- 
ing routine use. 

Thero is a trend toss’ard iiU-metal 
honcvcoinb structure in many new de- 
signs of aircraft and missiles. Among the 
reasons: 

• It would ])tovidc liigh sticnglli-wcight 
material that, retains its properties in 
face of aerodynamic licating and pro- 
pulsive blast of fiituro military vehicles- 

• It would offer rigidity required to 
meet the fatigue conditions that would 
normallv be encountered ss ith tliin con- 
scntional skins subjected tn supersonic 
flight. 

Industry engineers feel that the all- 
metal honeycomb structure may be the 
next progression after consciitional ti- 
tanium alloy makeup meets temperature 
and design limitations. Tlic honeycomb 
makeup may be all stainless, may even 


embody titanium alloy in jiart. 

Aim of Rohr's program' is to develop: 

• iManufacturing techniques leading to 

• Engineering allowables to permit air- 
frame builders to utilize all-metal 
honeycomb structure efficiently in their 
designs. Rohr engineers bclicse that the 


What Rohr Builds 

World's largest producer of rcadv-trv 
jiishiU power packages for aircraft, Rohr 
also has demonstiated wide versatilib' in 
other Acids. Some of the items the com- 

• For Boeing: Jet pods, wing tanks, aft 
fuselage sections, and flap tracks for the 

eicva'tor aLcmblies for llic KC.B5 jet 

KC-97 piston-powered tanker. 

• Fnr Convair: Guided missile compo- 
nents; B-36 exhaust system components; 
power packages and augmentors for the 

• 3-fO airliner, T-29 trainer 'and C-131. 

• For Douglas: Pneumatic sy^em assem- 
blies for RB-66: power packages for the 
DC-7. 

• For Lockheed: Turboprop power pack- 
ages for the C-130; power packages for 
the P23' and Super ^nstellation. 

• For Fairchnd; Fuel tank cradle assem- 
blies: power inckages for C-123. 

• For Ciirtiss-Wright: Variable-area jet 



processor of these structures will have 
to supply design criteria to the prime 
contractor. This is because detail design 
will have to be tied to manufacturing 
techniques jjrcttv much on 3 specific 
|)iecC'-to-piece basis. Rohr's present dc- 
s'clopnK'ii ts in all-metal honeycomb 
makeup arc counterparts of actual com- 
ponents established by airframe niami- 
factiirers for dcsfgns either in production 
or in preliminary design stages. 

Some of these items: 

• Wing and control surfaces in region 
of jet blast. 

• Blast panels. 

• Jet pcid cowling, stmt skins and fsir- 

• fet engine slirouds. serving as heat 
barriers, in buried iiisfiillations. 

• Aerodynamic surfaces of missiles. Fu- 
ture higli-Mach-numbcr aircraft may 
also use the material to ctmntcr.ict 
cfFects of areodynainic beating. 

One of the prime considerations with 
all-metal honeycomb striictiircs is the 
basic method fur combining (attaching) 
the core, skin and edge componaits. 

Preliminary investigation at Rohr has 
shown that a number of methods arc 
feasible, including; 

» Furnace brazing. 

• Induction brazing. 

• Resistance welding. 

Furnace brazing, Rohr engineers be- 
lieve. offers the most immediately feasi- 
ble approach for perfecting these strac- 
turcs to meet present-day projections of 
airframe builders. 

Tliis doesn't mean that induction 
brazing or resistance welding is ruled 
out in Rohr's development tJiinkiiig- 
At this point in the desclopment pro- 
gram, Rohr is furnace brazing, using dry 
hydrogen atmosphere, no flux, and 
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brazing alloys with melting tempera- 
tures in the range of 1, 700-1. SOOF (to 
meet operating temperatures as high as 
8S0F). 

The no-flux condition is considered 
important. 

Rolir enginccts point out tliat a stme- 
furc btazed with flux is subject to cor- 
rosion in the presence of moisture if 
all the flux has not been removed— and 
this complete removal isn’t practical. 
Because tnis tvpc of sandwich structure 
does not lend itself to use of a protec- 
tive coating, and also because tlicre is 
no opportunity for internal inspection, 
Rohr considered it best to eliminate the 
flux to rule out corrosion. 

Research and dcvciopmcut is going 
ahead on brazing alloys with melting 
temperatures on the order of 2,IOOF to 
boost the material’s operational linrit 
to perhaps as high as 1,200F- 
Teoling Design 

The higher temperature brazing range 
brings increased problems of niaiiitain- 
jiig dimensional control on large panels 
and introduces additional difficulties in 
manufacturing techniques. 

'I'hus, tooling, a controlling, factor in 
the successful production of the all- 
metal honeyeonih structure, must meet 
these requirements: 

• Maintain dimensional accuracy untlcr 
tlic firing (brazing) temperature condi- 

• Be light and built to pennit applica- 
tion of closelv controlled heat to the 
brazed unit. 

• Have a reasonable life, in the face of 
tlic heat conditions, for production 

Through use of high-tempcniture 
tooling materials and a unique tooling 
design configuration, Rohr lias met 
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flic'sc prime tooling requirements in n 
practical nianncr. 

Non-Destructive Tests 

Desclopment of non-dc.'.tructisc test- 
ing techniques for production articles 
is anotlier prime requisite in the all- 
metal honcvcomb structure program, 
the company points out. 

Rohr is using sonics in its approach 
to the problem. It has devised a reso- 
nance vibration arTangcincnt consisting 
of audio amplifiers and a probe. As an 
indicator, Rohr uses eitlicr an oscillo- 
scope or meter, but prefers the meter 
since the oscilloscope is a laboratory 
instrument. 


The probe is run along the surface of 
tlic sandwich structure. A soid spot or 
reduction in the amount of braae ma- 
terial gi\’cs a higher indication on the 
meter as a result of change in natural 
frequency response. 

This device now has been developed 
to the point where it promises a prac- 
tical non-dcstructivc inspection check 
for sarious conditions of braze defects, 
not onlv in flat panels but in compound 
cunatnre configurations as "cIl. Rohr 
technicians feel. 

Next phase is mainly concerned with 
the calibration of the inspection ss stem. 
Tliis involves a program of correlating 
instrument readings with known defects 


These FINE AIRPLANES Make 
FINE SEAPLANES with EDO FLOATS 



in samples sen ing as "standard” check 

Materials 

Rolir’.s dcselopmcnt work on the 
overall program now is centered around 
the use of 18-8 stabilized and unstabi- 
lizcd stainless steel facings and core for 
noil-structural applications such as en- 
gine shrouds and fairings. 

W'hcre higlier strength is required, 
such as in missile acrodinamic surfaces, 
and in engine cou’ling and strut skins, 

17- 7PH heat-treatable stainless steel 
facings and core arc invohed- 

Combinations of 17-7P11 core and 

18- 8 facings also have been utilized by 
Rohr engineers. 

Facing thicknesses vari’ from .002 to 
.064 in combination with core material 
gage of .0013. with cell size \-atying 
from i to 4 in. square. Tlicsc combina- 
tions have been included in the dcszilop- 
ment program primarily because the 
designs Rohr has uoclet eonsidcratioii 
demand them. Other combinations of 
skin and core also could be used if dc- 

The program has included all the 
basic configurations to which the honey- 
comb structure could he applied, such 
as flat panel of constant thickness, single 
and double contour panels of constant 
thickness, and tapered panels, 

Present processing equipment at Rolir 
will accommodate curved i>anels of ap- 
proximatch 3x5 ft. with 3-ft, depth of 
maximum cun-aturc, on a dcsclopmcnt 
basis. Equipment now being installed 
will boost tnis size to about 3 x 12 ft. 
X 3 ft. deep. 


PRODUCTION BRIEFING 


»^Modn1ar scmi-contimioiis 1.000-lb. 
\acutini melting foniacc installed in 
Carboloy Dept, of General Electric 
Co.. Detroit, adds better than 120.000 
lb. monthly of specialized vacuum 
melted alloys to U. S- ea|racity. Unit 
was supplied bv Consolidated Vacuum 
Corp., Rochester, N. Y. Similar equip- 
ment was rcccntls- installed by W'est- 
inghousc Electric Co. (.AW' .Apr. 4, 

p. 62), 

► Stillman Rubber Co., Los Angeles, 
Calif., has qualified as an approved 
source for AN 6290 O-ring gaskets for 
US.AF aircraft hydraulic and pneumatic 
systems. Firm’s compound SR 810B-90 
has met qualification trials at Wright 
•Air Development Center, 

► Gibson Refrigerator Co.'s Spwial 
Products Division, Greenville, Mich., 
has delivered its 10.000th J63 jet en- 
gine component, a combustion chamber 
assembly. Firm makes parts for Curtiss- 
Wright and Ford's Aircraft Engine 
Division, 
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A neiA/ hhd 

mak&§ihehftWfi 


• • • with a new kind of power 
transmission designed and ~ 
built by FOOTE BROS. 


A revolutionary aircraft, McDonnell's XV-1 Converti- 
plane, recently made news by completing the first success- 
ful conversion from vertical to horizontal flight... a 
totally new concept of flight which combines the vertical 
flight characteristics of a helicopter with the speed and 
range of a conventional fixed wing aircraft. 


To help put this remarkable aircraft in the air required a 
completely new kind of power transmission for the pusher 
propeller and the rotor which is driven by pressure jets 
located at the tip of each of the three blades. McDonnell 
called on Foote Bros, to design and build (his highly 
intricate transmission. The successful flight of the XV-1 
is ample testimony to the skill and capacity of Foote Bros, 
to meet the exacting needs of America’s great aircraft 
manufacturers. It will pay you to see Foote Bros, first— 
the right place to. bring your power transmission and 
mechanical actuator problems’ 




4545 South Western Boulevard 
Oept, Gl.Chloage. Illlnels 










EXPERIMENTAL ALL-MAGNESIUM F-80C t-j\is uiit (ot first flight at Mitcliel U'B. 
Aircraft w.is designed and built by East Coast Aeronautics (or csaUiatioii b\- AKDC:. 



CONSTRUCTION SIMPLIFICATION made possible by use of magnesium is shotsn in com- 
parison of these two rear hisclagc sections; magnesium is at left, ulmniniitn at right. 


Magnesium F-80 Heads for WADC 


.All-magnesium F-80C Shooting Star, 
built for Air Force to determine the 
feasibility of using the light metal for 
primary aircraft structure, rcccutlv tom- 
picted its maiden flight at Mitchel 
AF'B. N. Y.. and now faces extensive 
tests at Wright Patterson AFB, Ohio. 

T1>e plane was designed and manufac- 
tured bv East Coast Aeronautics, Pel- 
ham Manor, N. Y.. for the Air Research 
and Dcsclopmcnt Command (AW 
Sopf, 28. 1953, p. 28). It took three 
years from initial design to rollout, in- 
cluding one year for fabrication- 

Approximatcly 3,000 lb. of mag- 
nesium slicet and extrusions went into 
tlic F-80C. The plane's svciglit is com- 
parable to that of a standard aluminum 
alloy F-80, 

rile aircraft's structure is mote rigid 
than that of its ahmiiimm counterpart. 
This is because skin gage is considerably 
liem’ier in the plane made of the lighter 
mcbdl, MTiere Lockheed uses 0.51 skin 
with multiple stiffeners. F.CA uses 
i-in. magnesium members «ith no stif- 
feners- Result; an approximate 30% 
icduction in fa.stcners. This means a 
less expensive, faster-built aircraft witli 
smoother external surface. 

Althcmgh magnesium costs about 
10% mote than aluminum, the finished 
magnesium plane costs about 23% less 
than a conventional ship— raw material 
accounts for only about 5% of a plane’s 


cost, savs ECA, and the labor sai'ings 
more than offset magnesium's higher 

The company estimates its F-80 will 
be 8-10 mph. faster than a standard 
ship, because of its sniootlicr skin. Of- 
ficials say that magnesium wings in- 
stalled on a com cntional F'-80 inctca'ed 
the plane’s speed 5 mph. 

Nlagncsium is more susceptible to 
tatiguc than aluminnm, but /. P. D. 
Garges, ECA's vice president-engineer- 
ing. believes the experimental plane will 
be less prone to this ripe of failure 
than aluminum F'-SOs, hccausc of its 
thicker skinning and rigidiri'. 

Tlicrmiil resistance of magnesium is 
uirrentl) about the same as aluminum. 
Strength hiss starts at about Z73F. but 
a new magnesium-thorium allov. alrcadv 
asailable in many gages, raises this to 
about 300F. according to Garges. 

Air F'otce Secrctars- Harold Talbott 
flew to Mitchel to inspect the all- 
magne.sium fighter and sec it fl\'. First 
demonstration flight for the press was 
dclaied 24 hours by three successive 
malfunctions. 

First the right wing tip tank release 
solenoid became inoperafise. Tlicn a 
highspeed taxi rim .showed up a spungy 
right brake. When this had been cor- 
rected. a welded rclas put the. plane's 
electrical .s'stcm out of commission, 
canceling the flight for the day. 


Engineers! 

Join this 
winning team! 

I At DOUGLAS you'll be 
associated with top engineers 
who have designed the key 
airplanes and missiles on the 
American scene today. For 
example: 

. - 

DC-7 "SEVEN S£AS"America-) 



NIKE Sup$rMnicmisstlt sdeeu4 to 



"SKYROCKET" Firstairplant 
Ufty tKicc th» spted oj sound 

A3D "SKYWARRIOR" Lergett ’ 

oarrier-tnuod bomber 



B-66 Speedy, vcrseuilejet bomber 


With its airplanes bracketing 
the field from the largest per* 
sonnel and cargo transports 
to the smallest combat types, 
and a broad variety of mis- 
siles, Douglas offers the engi- 
neer and scientist unequalled 
Job security, and the greatest 
opportunity for advancement. 

For further information relative 
to employment opportunities at 
the Santa Monica, El Segundo 
and Long Beach, California, vi- 
sions ana the Tulsa, Oklahoma, 
division, write today to: 

DOUGLAS AUtCDAfT mPAHY, Inc. 
C. C. LaVene, Employment Mgr. 
Engineering General Office 
3000 Ocean Park Blvd. 

Santa Monica, California ^ 
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iVeiu missile 



Doiiglas-clesigned HONEST JOHN 


Add to the U. S. Army's ever-growing 

to-ground missile . . . the Douglas- 
designed Honest John, 

Developed in co-operation with Army 
Ordnance— and already being delivered 
to troop units — Honest John is a free 
flight rocket willioiit eomplicated guid- 


ance system, and designed to supple- 
idcDt artillery in the medium to heavy 
range. Honest John is extremely mobile, 
moves quickly into position on a special 
truck which also serves as transport and 
launcher. Highly accurate, this rocket 
can handle either an atomic uurliead, or 
a single high explosive round equalling 


the explosive force of hundreds of rounds 
of artillery shells. 

Design of Honest John and other 
missiles is further evidence of Douglas 
leadership in its field. Now that the time 

Douglas manufacturing skill is readv anil 
able for the job. 





why it pays to select 
aircraft precision switches 
from the 




MICRO SWITCH has the most complete line of 
small, lightweight precision switches for air- 
borne service. 

Selection of the proper switch to meet any 
aircraft application is simplified by this wide 
variety of MICRO SWITCH types, shapes, sizes, 
actuators and electrical characteristics. 

Whether your switch must be actuated by 
a push button, a toggle lever or a rotary turn 
—whether it be housed in a rugged metal en- 
closure or sealed hermetically— whether it 


muy control a single circuit or multiple cir- 
cuit's— consultation with MICRO SWITCH engi- 
neering service is a valuable short cut to suc- 
cesrful design. 

Tpis service is available from 20 conven- 
iently located branch offices. Look in the 
Yeljow Pages of your phone book. 


mpfaf* fina of snap-a 


MICRO SWITCH 

A DIVISION OF MIHNEAPOLIS-HOKEVWEIL REGULATOR COMPANY 

I hCswio,W4..rvorwi7.O~0'>a • FREEPORT. lUINOIS 


switchot for aircraft 
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Advance Design Production Tools Are Plastic 







PLASTICS, INC. . 

3195 South Cedar Read, Lansing 4, Michi( 
Omees in CKkago, Cleveland, Detroit, 
lot Angeles, New York end Si. louts 


YOUR PRODUCT 
DESERVES THE BEST 


donduilalton — ^^eiign—^n^ineertn^— Production 

These services are available to you on alt applications involving use of 

PANELS DIALS NAMEPLATES SPECIALTIES 
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NEW AVIATION PRODUCTS 



Non-Caging Gyro Weighs 4.5 Lb. 

iion-cngiiig vertical g>to- 
scopc weighs llj.. can t.ikc up to 
IOC vibration at cps. and lias an ac- 
curaev of 0.1 i deg. of true vertical in 
cacii axis, the mamifactiitcr reports. 
Drift rate is said to be less than 0.5 
deg./niin. and angular mimientuin is 
4.75 X 10" gni.-cni.Vscc- 

■flic unit features a 2 to 6 deg.'min. 
factori-set caetioii rate .md requires 
onlv 1 min. to teach a usable speed. 
I’itch freedom is =85 deg. and roll frcc- 

Acronautical Ksision. Minneapolis- 
lIoncvHcil Regulator Co., 2fi00 Ridg- 
wav Rd„ Minneapolis 13, Minn. 

Lock Bushing for Soft Metals 

New self-locking, vibration-proof 
bushing is designed for use with rela- 
tivelv soft materials such as aluminum, 
magnesium, mild steel and some plas- 

I'hc bushing, which provides a self- 
locking blind fastening, is available in 
two forms; type N2424. with red nylon 
locking device, is good up to 2501'’: tvpc 
I.I12424. all-metal locking device,' is 
good up to 550h'. 

Replacement bushings do not have 
to be over-size because socket threads 
can be reworked vvith a sizing tool to 
accept a new bushing of the same size, 
the maker says. .Mso, because of the 
external method of locking provided by 
the bushing design, less hoop stress is 
created in a casting, allowing .smaller 
edge distances and a reduction in boss 
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Tvpc 2424 bushings can be used in 
any material whose hardncs.v is less 
than Re 25 bv tap|)ing a hole with a 
Class 2. controlled root ta]). Device is 
easily removed vvith a standard screw ex- 
tractor tool. Bushings have been re- 
placed as nianv as 10 times without 
appreciable loss of initial locking torque, 
it is claimed. 

Units ate available in these internal 
thread sizes; 10-32, 1-2S. A-24 and 
1-24. 

Elastic Stoi) Nut Coqj. of America, 
Union, N, J. 



Blower Raises Pressure 

Model 10(1 blower uses a 5-in.-diani- 
cter rotor to obtain high pressure rise 
through speeds to 53.000 rpm.. with 
the rotor delivering a pressure rise 
of about 65-in, of water static head 
at sea level. Static efficienev is better 
than 75^ from the hvdranlic energy 
input to static pressure rise output, the 
mamifactnrer claims. 

The unit supplies 22 lb. of air per 
minute at a static head rise of 20 in. 
at 20.000 ft, altitude pressure and 200h' 
inlet tcinperatuie. Blower is 1 5 in. 
high and 81 in. wide at the mounting 
fl;mge. Weight is 1 5 lb. 

Propulsion Research Cotp., 1860 
ITanklin, Santa Monica. Calif. 


Small Timer for Missile Use 

Designed specifically fur installation 
in missile or airborne cqni|)nicnt. small 
timer provides maximum time dclavs 
from I sec, to 6 min. in Ibe various 
models. 

Unit contains a spring-wound timer 



and a single-pole donblc-tlirow switch. 
Tlirec actuators are available: pull wire, 
dimple (explosive) motor or G-vvciglit 
(illustrated). 

Switclr is rated at 5 amp.. 250-v., 
non-conductivc. Operation can be car- 
ried out at 40 C, -60K to ZOOK vvitii 
a =10% accuracy, it is stated by the 
manufacturer. 

Raymond Engineering Laboratory. 
Middletown, Conn, 

Potentiometers Welfh 0.5 Oz. 

Subminiature ptn i-mn pntuitionie- 
Uts weighing 0.5 uz. and with i-in. 
diameter arc designed to combine tile 
features of larger units. Units arc 
planned for computers, trimmers, 
guided missile.s. ]Xirtable and aircraft 
equipment. 

Series C-07S potentiometers have 



multiple-finger conbact brushes, gold 
connectors and 320-deg. electrical to- 
lation. Units can be ganged and inde- 
pendently phased. 

Electronic Sales Divi.sion, Dcjiit- 
Ainsco Cotp., 45-01 Northern Blvd., 
Long Island City 1, N. Y. 

Taeh Generators Work at 450F 

New tachometer generators can oper- 
ate at ambient temperatures of 4501', 
the maker reports. The units feature 
separable-type specially heat-treated hall 
bearings, stators having Teflon-insu- 
lated magnet wire, high-temperature 
materials in electric connectors, and 
grease liaving 525K to — 90K tempera- 
ture ranges. The grease permits break- 
away at 1-in. lb. breakaway torque. 

Designated M60-I64. tlie generator;; 
ate two-pole tlircc-phasc unit.s meeting 
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Development Enjlneere end Aeredynomiciste 
in the new and chollenging Helds 
opene op^m tomorrow. 

Write today to Personnel Monoger, 
Orendo Engines Limited, P. 0. Box 4015. 

- • ' Toronto, Conodn. 


Up in front 
with the RC A F 

Top-performance fighter and interceptor aircraft 
of the Royal Canadian Air Force, the Avro CF-I(K) 
and the Canadair Sabre get their added service 
superiority with Orenda power. 

Serving with the RCAF in the critical zones of 
Western Europe with the NATO Defence Forces, 
and in the extreme cold of Northern Canada. 
Orendas daily demonstrate their superiority. 
Through constant development, the Orenda has 
increased in power, efficiency and reliability. But 
development never rests. The team which gave the 
free world this outstanding jet engine works un- 
ceasingly to break new frontiers in the gas turbine 
industry — to provide yet more power and efficiency 
for the planes of tomorrow. 



mMDJk 


ENGINES LIMITED • MALTON. CANADA 

P.O. Box 4015, Terminal A, Toronto 

A. V. flOe CANADA LTD. • MCMBSn.HAWKSH SIDOeUY GROUP 



Today and Tomorrow... 



cANADAiR cowts - in Guided Missiles 


Grim herald of the push-button war, the guided missile’s development has 
become an urgent matter for all world powers. The missile itself is not 
enougli . . . tlie race is now for sharper control, greater speed, higlier altitudes, 
more sensitive response. 

In the interests of national security, this program is naturally classified 
but we can say this much; we are working closely with Canadian government 
research agencies, in the advanced technological fields of design, dc\’c!op* 
ment and construction of guided missiles.We have produced missile airframes 
and control equipment . . . have seen them through actual firing tests. 

This is a challenging field, where Canadair engineers face and over- 
come new problems every day. In missile development, as in other fields 
of aeronautical achievement, people who know say, “you can count on 
Canadair.” 


C-L CANADAIR 

-AnetAFT MAWfAaL)»g»S — 
LIMITED, MONTHEAl, CANADA 




GENERAL DYNAMICS CORPORATION, Nev 



MIL-G-9198. Oiitput at 4,200 rpm. 
«’itli a «yc-coiincctcd Imd of tlirce 
40-ohm resisto.s is 21 v. Miiiiimmi 
output at 300 rpm. with a wye-coii- 
oected load of tlirec 20-olmi resistors is 
3 V. Units weigh 1.5 lb. and measure 
approxim.itch 4x2. 5x3 in. 

Jack & Ilcintz, Inc., 17600 Broad- 
way, Cleveland 1 Ohio, 



Paint Booth Travels 25 Fpm. 

Traveling paint booth that rnoses 25 
fpm. needs fewer than onc-tliird the 
usual power units for hydraulic media- 
nisnts, air inlet and c.xliaust. .Mso, only 
12.000 cu. ft, of air per ininufc arc ex- 
pelled, compare’d with about 10 times 
that imich used on a stationary booth, 
it is reported. 

The unit has been put into operation 
at Boeing .\itplane Co.’s Wichita plant, 
ssherc it paints wing skins and spat 
chords for the B-47 and B-52. 

Power units, air compressors and ex- 
haust svstems are self-contained in ad- 
dition to 75-!b. CO, automatic fire 
jirotection bottles. Price of the booth: 
about 543,000 installed. 

De Vilbiss Co.. Toledo. Ohio. 

Tape Recorders Bather Flight Data 

Series 800 airborne magnetic tape 
recorders are lightwciglit, shock-re- 
sistant equipment that can handle from 


two channels of data on J-in. tape to 
28 tracks on 2-in. tape. Plug-in .ampli- 
fiers pennit recording data in KM, AM 
or PWM (pulse widtli modulation) 
fonn, as desired. 

llic remote control unit that initiates 
and stops recording also measures quan- 
tilv of unused tape and fits into the 
palm of a hand, it is reported. Power 
to operate is 400-cycle. 115-v„ a.c. and 




An example of the unit's size; the five 
pieces of equipment required to tape 
five channels occupy 2.3 cu. ft. and 
sveigh 88.5 lb. 

Instrumentation Division. Ampex 
Corp., 934 Charter St.. Redwood City, 


Calif. 


Large Parts Degreased Fast 

New scries of electric, gas or steam- 
heated heavy-duty degreasers has a 
double sump; one contains the heater 
clement which boils the solution, the 
other takes the contaminated solvent 
and has a removable pan. Tire pan can 
be removed and cleaned and replaced 
with minimum intcrru|Jtion in work. 

Units come in four different sizes to 
handle loads of 4,000 lb. to 12,000 lb. 
per hour. 

Phillips Manufactiiriug Co„ 3415 
M’. Touliy Ave., Chicago 45, 111. 




WHO WANT 
TO GROW 


You can grow with Sfratos— now 
developing new air-conditioning 
aysiems. pneumatic power tur- 
bines, controls and other pneu- 
matic accessories for aircraft and 
industry. Positions are now being 
filled for- 

RESEARCH EMOIMEtRS 

For investigations and studies in 
pneumatic telrigeralion and very 
high speed power turbines- 

PROJECT EMOUiEERS 

Several — Intermediate and Junior. 

DESIGN ENOINECRS 

Seniors and Juniors, 

IPrile to R. T. Bartlett, outlining 
your qualificaliona for these inter- 
esting and challenging positions. 
Your correspondence will be kept 
in complete confidence, of course. 



SAY SHORE, LI, N. Y. 


Alanufaclurers of eii-oondilioning 
equipmenl ond pneumoltc aeees- 
series for high speed aircraft. 
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ALSO ON THE MARKET 




Glass-mnt supported adhesive film al- 
lows mctnl-to-inctal. jjliistics. or skin to 
boncsconil) cote bonding, reportedly 
has strcngtlis to -10 Ih./in. in peel and 
tensile sheir of o\er 2.000 psi. Ply- 
master V-2 film can be cut svith shears. 
Curing evclc is 300F for 10 min. "itli 
30 psi. pressure. -Rubber & Asbestos 
Corp., Bloomfield. N. |. 

Kle'ctronie lc\el and flo'v control instni- 
nrent comes in three s'crsions; tube-in- 
probc Tektor. differential Tektoi and 
time-delay Tektor. First unit bas ad- 
ditional circuitn- giving closer-tolcrante 
control and allowing any length con- 
ductor cable; second version gives onc- 
instnnnent level control where higli 
and low-level differentia! is to be main- 
tained; third model is a|)plicablc to situ- 
ations where .span between high and 
low levels is about 5 ft.— Ficldcn Instru- 
ment Division, Robcrtshaw-Fulton Con. 
trols Co., 2920 N. Fourth St.. Philadcl- 

Tool grinders range from 6-in. to 14-in. 
wheels. All ate double-end models with 
reversible mntors,-Ex-Ccll-0 Corp.. De- 
troit. Mich. 


Uniinatic borer can handle work up to 
9 in. in diameter and bore to 6 in. It 
can be run by unskilled personnel.— 
.\tlantic Instnmient Corp.. 90 Broad- 
wav. Norwood, Mass. 

Lcv-Elasto Dam]>er, an adjustable level- 
ing mount, eliminates need for anchor 
bolts and shims. X'ibration-isoiating 
element will not pack down and i.s un- 
affected bv oils or chemicals.— Korfiind 
Co.. Inc., 4S-03D 32d Pkieo, Long 
Island Citv. N. V. 

DriQuik infrared interlocking oven sec- 
tions allow construction of units of any 
desired shape or contour, the maker 
re|50rts. Sections use lava<oatcd cera- 
mic-hpc infrared long-life generators in 
|)lacc of bulbs.-Dry Clime Limp Corp., 
Industrial Division, Greensbutg. Inel. 

Toolmaker microscopes from lix2-iii. 
range to 8x40-in. range permit measur- 
ing coordinates to 0.0001 in., angles to 
1 min of arc. Units can be used by 
anvonc who can read a micrometer, the 
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maker say-s.-Geotge Sclictr Optical 
Tools, Inc., 200 Laf.ivcttc St., New 
York 12, N. Y. 

Homogeneous power motor.gcar train, 
type 2094 for sjrecd reduction co\ers 
any ratio from 3:1 to 10.500:1. accord- 
ing to tlic manufacturer. Typical weight 
is 10.5 oz. and mcasuremeiits arc H-in. 
diameter and 3i-in. Icngth.-Jolin Oster 
Manufacturing Co.. A\’ionic Division. 
1 Main St.. Racine. Wis. 

Couisc-and-Milc-ga|t, a navigation in- 
strument designed for one-hand opera- 
tion, combines 1 5 operations in one in- 
strument. tlic maker reports.— Jimmie 
Mattern Co., Burbank, Calif. 

Long-Lok \-ibration-rcsistant screw fast- 
ener, asailable from No. 4 upward, has a 
small eross-.scction longitudinal Kel-1'’ 



insert of high-temperature thermoplas- 
tic. -T. L. McKay & Co., Los Angeles. 

Vane axial cooling fan for aitbome 
electronic installations delir'crs 60 cfm. 
at 5 in. pressure svatcr gage and 112 

Ilg Electric Ventilating Co.. 2S50 N, 
Pulaski Rd.. Chicago 41, 111. 

Separate microfilm recorder and reader 
arc easily mo\able. Reader weighs 16.25 
lb. and can read doemnents on 8-nim., 
16-min. or 35-imn. film. Indexing meter 
pcniiits up to 999 locations on 100 ft. 
of film. Optional equipment includes 
a feeder for documents up to 11 in. 
wide.— Burroughs Corp., Detroit 32. 

Precision mechanical differentials for 
calculating mechanisms arc made in 
4S. 64 and 72 pitches, 20-deg. pressure 
angle, with 65 to 160 teeth. Units ha\c 
three basic sliaft sizes; I. ft and i-in, 
diameters.— Pic Design Corp., 160 At- 
lantic A'C.. Lnibtook, L. I., N .Y. 

Miniature pulse transformer for use in 
printed circuitrv has ])ulsc widths from 
0.1 to 16 ms. and comes in two, thrccand 
four winding turns ratios. Available in 
standard sesen and nine-pin pattern 
Iicadcis; can sizes range from II in. high 
X i in. o.d. to 3 in. high x 3 in. o.d.- 
PC.\ Electronics, Inc., 2180 Colorado 
.\vc., Santa Monica, Calif. 
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Amazing Solar "Mais” makes more history 


SOLAR'S SMALL CAS TURRINE ENGINES 

have received a unique tribute. The 
Mars 50 hp engine becomes the first 
American gas turbine design to be 
licensed in Britain. Solar manage- 
ment considers this new develop- 
ment a fine compliment. In the past, 
the traffic has all been in the other 
direction, with American firms using 
British designs. 

With William Sttgg & Co. Ltd., 
pioneer British gas engineers and 



manufacturers, a new company has 
been set up to be known as Sugg 
Solar Ltd. In a new British factory, 
Sugg Solar will build the Mars for 
its various present applications— in 
airborne auxiliary generator sets, 
portable fire pumps, and ground 
power units for aircraft. Sugg Solar 
is licensed also to manufacture new 
versions of the Mars as they are 
developed. 

The Mars is a remarkable engine. 
It weighs less than 100 lb, is smaller 
than a two-foot cube, and operates 
at a speed of 40,000 rpm on natural 


B IS, diesel oil, Jet engine fuel, or 
gh octane gasoline. Simple, easily 
maintained, light and compact, gas 
turbines are of growing interest to 
the aircraft industry. Write today for 
further information to Solar Aircraft 
Company, Dept. B-37, San Diego 12, 
California. 


SOLARS 
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EQUIPMENT 


Fuel Meter Shows Flow and Quantity 


By Georyc L, Clirisliaii |3si. ut a flow of 40.000 lb. /lit. and 

approximate!' 4 psi. at niaximimi flow 
of 100.000 Ib./lir. 


A new gni'iniclric flowmeter being 
mxtiillcd in a top jet bomber and flgliter 
can do two jobs: It gives flow readings 
in pounds-ptr-liour, or. as an integrat- 
ing unit, sene as a fuel quantify gage. 
It IS being used as a flonineter in t1ie 
bomber and as a fuel gage in the 
fightet. 

’llic flowmeter has a tango of O-IOO.- 
000 ib./hr. Among its features: 

• -Accuracy of of indicated values 

is claimed at lo« fuel flows. 1’his 
jumps to ±2^ at cruise fuel flows of 
',200 Ih. /lit. /engine. A scale-diangc 
mechanism incorporating a solenoid- 
operated clutch is u.scd to maintain 
jccur.icv over 'Ct'- wide fuel flo"' 
ranges. 

The bombet'.s designers consider the 
fuel flowmeter as a priinarv engine in- 
strument and demand corresponding ac- 

• Pressure drop of (lie instrmnent is 0.7 


• Weight of the transniitter is 6 1b., 
of the indicator 1 1b. In the supersonic 
bomber, four conijilete systems (one per 
engine) plus one total-flow indicator 
arc used, for a weight of about 40 lb. 
(43.74 lb. is allowed by current procure- 
ment s|X:cifications). 

• Simplicity; the only connections be- 
tuecii tlic Iransmitter and remote!' 
ioe.itcd indicator arc tlirce small-gage 

Instrument is now in pilot produc- 
tion at Control Laboratories. Inc., a 
"•holly owned subsidiary- of .\''ien. lnc„ 
where the flowmeters "ill soon go into 
full production. 

Why Flowmeters? 

W'Init arc the ad'’3iitiiges of the flow- 
meter type of fuel measuring instru- 
ments as opposed to the capacitance 


A'icn officials say the thinness and 
shape of supersonic fighters' wings may 
requite an unreasonable number of fuel 
tank probes if capacitance-type gages 

On one upcoming supersonic fightet 
being built on this continent, a studv 
rc'eiilcd that 70-odd "iiig probes "-ould 
be required. Besides this large quantitv 
of probes, other complications showed 
up. Among them; all wiring would be 
buried in tlie niiig making it inaccessi- 
ble; any failure means wing change. 

The flo"mctcr-typc fuel gage may be 
installed in the same plane's existing 
fuel lines "here the'’ emerge from the 
wing into the fuselage, avoiding install- 
ing in the "ing any additional equip- 
ment exclusi'cly for fuel quantity gag- 
ing. Being located in the fuselage, tlic 
in.striiincnts may be made readily acccs- 

Wlicn the unit is used as a fuel quan- 
tity gage, it is built as a bidirectional 
flowmeter. The device counts tlie 
ptiunds of fuel pumped into a tank. A.s 
fuel is used or transferred to fuselage 
tanks, the instrument counts the 
pounds of fuel leaving the bank, sub- 
tracts it from the total and shows fuel 
remaining in tlic tank on an casy-to-rcad 
digital counter. 

To cancel out ciimulati'’c tolerances, 
the fuel gage-type instrument includes 
an automatic reset which zeros the in- 
dicator at the end of cacli c' clc. Thus, 
tlie counter is automatically dri' cn back 
to zero altliough a small quantity of 
fuel m.iy still be indicated on the dial 
with the tanks dry. 

Another aspect of the reset mech.i- 
nism comes info plav if fuel is dumped. 
The same signal that is u.scd to dump 
fuel drives tlic counter Isack to zero at 
an accelerated rate equivalent to de- 
fiicling at 200.00n Ib./hr. 

How It Works 

C()iii|xments "liicli make up the 
Avion gravimetric flowmeter arc two 
nliecls through which the fuel flows- 
an impeller "'heel driven by a synclini- 
lions motor and a sensing wheel geared 
to a torque motor. 

In the case of a bidirectional unit, 
such as a flowmeter used as a fuel quan- 
tity gage, three wheels are used— two 
impeller and one sensing. 

The impeller wheel imparts angular 
momentum to fuel passing through it. 
This impinges on sensing wheel tending 
to rotate it and buck the torque motor 
to which it is geared. 

If the motor's torque docs not equal 



AVIATION WEEK, July 4. )»5 


torque developed in the .sensing wheel, 
a net torque results which rotates the 
gear train. A pick-off potentiometer, 
driven by the gear train, then develops 
a voltage. This voltage is sent to the 
magnetic amplifier, then is fed back 
amplified to produce an ex.net balance 
between the two torques, resulting in 
equilibrium of the system. 

The same voltage being fed to the 
torque motor— which is directly propor- 
tional to the flow rate— is also fed to the 
indicating system- Indicator shows 
either flow rate or, through signal inte- 
gration, quantity of fuel remaining in 
the tank- The latter type of indicator 
is a motor-generator used in a traiisis- 
lorizcd velocity sen’o circuit. 

To maintain liigh accuracy over cruise 
flo'v ranges, vet allow metering of high 
flow rates. Avicn uses a scale-change 
technique which incorporates an auto- 
matic gear change between the syn- 
diroiiOQS motor and tlie impeller wheel. 
I'lill output torque signal from the 
torque transducer is reached witliin 

For higher rates of flow, impeller 
wheel speed is reduced and full torque 
signal is again reached at the maximum 
flow rate. Gear change is made by a 
solenoid-operated clutcli, energized at a 
predetermined flow rate, tbrougli a 
inicrnswitch in the indicator- 

Lincar presentation may he used on 
the indicator witli a vernier subdial. 
'I'his is because when the impeller speed 
is changed in the transmitter the mag- 
nitude of the signal is correspondingly 
altered, so that there is no discontinuitv 
between flow rate and signal strongtfi 
to the indicator. 

Avien has dcv'clopcd a means of 
canceling out potential errors resulting 
from cumulative, critical mainifacturing 
tolerances which tend to show up in 
cxtremclv high flow rates. The com- 
|)aiiy also maintains optically precise 
tolerances in manufacturing to keep 
cumulative errors to a minimum. 
Design Considerations 

1'hc flowmetct's dial indication is 
coinpletcly linear and a subdial gives 
maximum rc.idability. Scale change has 
no effect on presentation. 

Because indicator is servo motor- 
driven. ample torque is available to 
drive the subdial, and a warning micro- 
switch if required. 

The electronics portion of the in- 
strument uses no vacuum tubes; mag- 
netic amplifiers and high temperature, 
silicone transistors arc used cxclusivciv. 

A parallel, adding network can tc 
used in molti-jct aircraft to present total 
fuel flow on a single indicator. The to- 
talizing indicator takes its signals from 
each individual tran.smitter prior to theit 
being fed to an indicator; therefore the 
summation cannot reflect indicator er- 
rors or malfimctions. 


Instrument uses a frequency coinpcn- 
safing network which eliminates effects 
of. frequency, variations in the aircraft 
power supply. Therefore the system re- 
quires no special power supply and 
operates on the plane’s 11 Tv., 400- 
cycle a.c. electrical system. .« 

Transmitters and indicators ’are not 
matched and are completely’ inter- 
changeable. simplifying maintenance 
and logistics. .All adjustments ate made 
at the factory where units arc scaled to 
jircvcnt tampering in the field. 

Tlic flowmeter’s dimensions; trans- 
mitter— 14Ax6x6J in.; indicator— 2 in. 
dia., 5} in. long. 


Latest in Link Aviation’s line of flight 
simulators is a unit for the Air Force's 
supersonic Convair l'-102A interceptor. 
Several simulators will soon be installed 
at Tviidall Ah'B, F'la. 

hfajor deviation from usual simulator 
design practice in the F-102A device Is 
a .switcli from a.c. to d.c. cunent. 

Link sa's the change makes possible 
more accurate computing o'cr a greater 
range of aerodynamic variables and 
more precise and realistic simulation of 
the plane's response to control forces 
and atmospheric disturbances— impor- 
tant con.sidcr.itions in supersonic train- 
ing devices. 

Corollary benefits of using d.c, com- 
putation arc rcdiiction in number and 
size of amplifiers, greater component 
standardization and a gcnerallv mote 
efficient operation, according to the 
inamifacturcr. 

A flexible linear interpolator ssstem, 
developed for the F-102 simulator, 
makes possible more accurate calcula- 
tions of such variables as engine thnist, 


Fliclion Saw Speeds 
TWA Exliausl Repair 

Engine exhaust collector rings arc 
sawed apart in one-eighth the Hnic 

E cviously required at Trans World 
rlines’ base at Kansas City. Kan. 
'nVA uses a new higlispccd, friction 
.saw 'vliieh slices through Inconel alloy 
cxiiavist stack in 40 sec. Details of the 
Model 56-S Do.All Co. saw; blade 
speed inovcmcnt-10.000 surface ft./ 
min.; power— 7i-bp. electric motor. 
46-in. tlcar.incc accommodates entire 
collector ring. 


flic! flow and pressure ratio, which arc 
arbitrary functions of as many as three 
otlicr variables. Link says that previous 
standard techniques made such accurate 
calculations impractical. 

S"itching facilities have been pro- 
vided to switch simulator from manual 
operation to autopilot. The simulator 
incorporates an F-102.A cockpit, instnic- 
tor's jump seat and an operator's posi- 
tion and control panels. Three autrs- 
matic recorders keep track of ground 
position, azimuth and range, and alti- 
tude and glide path. The entire "train- 
ing area" is air conditioned. 

Outside are two double rows of steel 
cabinets housing the simulator's clcc- 
tro-iiiceliairical equipment. Accessibility 
of components and ease of maintenance 
have been bettered by using revolving 
amplifier racks mounting plug-in type 
amplifiers. 

Simulator was developed by Link in 
eooperation with W'rigbt Air Develop- 
ment Center and the Air Research and 
Daclopment Command. 



USAF Getting F-102A Simulator 
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OPINDOC 


Combine the experience and confidence of a battle-trained 
jet ace, the scientific approach of a test pilot and up-to-the- 
minute knowledge of what makes a Scorpion F-89D 
interceptor “tick” and you have the Northrop Operational 
Indoctrination man. “Opindoc" men are among the many 
types of Northrop field specialists who work with Air Force 
pilots and technicians to develop peak tactical superiority 
for the rocket-armed Northrop Scorpions which now form 
our first line of defense against enemy air aggression. Their 
counsel is an important part of weapons system engineering 
at Northrop Aircraft- Northrop is producing the famous 
Scorpion F-89 series; a new intercontinental A-bomb 
carrier, the Northrop Snark SM-62 pilotless bomber; 
and many other closely-guarded weapons for America's 
arsenal of defense. In accomplishing such strategic 
objectives Northrop has. since 1939, led tlie world in the 
design and production of all-weatlier and pilotless aircraft. 



NORTHROP 

\Pioneer Builders of All Weather and Pilotless Aircraft 




Higli-Capacil) Fans 
Need Little Power 

A new line of a.-iial-flow blowCTS for 
ait. sea, ground and industrial applica- 
tions, ptosidcs high air capacities but 
has low power requirements. Fans arc 
manufactured by Pesco Picidiicts under 
license from the Englisli fimi, Plannair. 
Ltd, 

The fans come in scseral sizes, with 
rated capacities tanging from 16 to 

Principal airborne uses are for \cnti- 
latiiig avionic gear, cockpits and cabins, 
recirculating air in passenger aircraft, 
defrosting windshields, spot ventilating 
uses, and cooling helicopter engine oil. 

'lire smallest blouer in the line nit-as- 
Htes U in- iu diameter, weighs S oz- 
and delivers 16 chn. of air at 0.7? in. 
of water, llic Pcsco electric motor dri\- 
ing the blower measures less than 1 in- 
in diameter. 

Other standard production units will 
range up to 6 in. in diameter, will be 
available as single or multi-stage blowers 
and will be powered bv either a.c. or 
d-C. Pesco motors. 

The blowers arc designed for rugged 
duty, to svithstand severe conditions of 
shock, temperature, pressure, altitude 
and humidity and arc rated for continu- 
ous o|5eration at high ambient tempera- 

Pesco says eompact design and light 
metal construction allow high ait dis- 
placement with mininunn size and 
(vcight. Power losses arc kept at a 
miniinuin and space s;iviiigs arc made 
possible because tlic units may he 
mounted within a duct .system. Blower 
assemblies arc dvnamically balanced for 
smooth, quiet operation. 

Units are su|)plicd with cither flange 
or clip mountings, will 0 |)cratc in any 
jiosition and use low temperatute grease 
in sealed, precision bearings for reliable 
liigh altitude opeiation, Either totally 
enclosed or explosion-proof motors arc 


Strain Gages Check Airship Cable Tension 


AXIAL-FLOW BLOWERS made bv Fcsco 
under license from British firm. Plannair, 
Ltd, Center blower is designed for clip 
mounting! other two for flange iiioiintiiig. 
Position has no eficet on rated efficiency. 


OFF THE LINE 


Dumont Aviation Associates has pur- 
chased Industrial Associates. Inc., and 
is transferring all personnel and physical 
assets of the latter from Los Angeles 
International Airport to Dumont's 
Long Beach, Calif., facilities. Indus- 
trial Associates will continue as a divi- 
sion of Dumont- It specializes in air- 
frame and accessory replacement parts 
for DC-3, -4 and -6 airplanes. 


from their Farmingdalc, N, Y,, airfield 
iind ha\e flown over ?0,000 hours dur- 
ing the past 10 years without damage 
to any neighbor’s person or property, 
the company says. 

New high-temperatuie gasketing felts 
for aircraft and guided missiles are be- 
ing produced experimentally by du 
Font's Fabric division. Material is made 
of Teflon polytetrafluorcthylcne fiber 
impregnated with Teflon resin. Non- 
woven felts can withstand temperatures 
up to 400F almost indefinitely and 
can be boiled in aqua regia or fuming 
sulphuric acid without adverse affect. 
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fferfuce "AN” Coupling Size A Weight 
by more than 50^ 




USAF TYPE N3 TO MIL-T-7449 
fOR TESrrNG (fiON-CONSMNTAN, COPPER-CONSTANrAN 
OR CHROMEt-AlUMEl THERMOCOUPIE iNDKAJORS AND 
fUCTR/CAL RZSiSTANCe THlRMOMSlSRi CAUBRATED TO 
THE AN-B-19 OR AN-B-3I TEMPERATURE-RESISTANCE 
CURVES. 

fOR USE IN THE TEST IAB0RAT08Y . . , OR iN THE AIRCRAFT 


the LEWIS ENGINEERING COMPANY 
naugatuckfConnecticuti 


BuAer Contracts 

l ilt' following contt2Ct awards of 
'^s.OOO and more have been annoiincal 
rcccntli' by [lie Bureau of Aeronautics, 
nq).irtmeiit of the N'avv, Washington 
25, D. C. 
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A new kind of oil 
for a new kind of flight 

Capital Airlines’ swift new turbo-prop Viscounts are lubricated with 
an oil that didn’t even exist until a few years ago. 

Engineers who were then designing advanced turbo-prop and 
turbo-jet engines ran into almost insurmountable difficulties ; there just 
wasn’t an oil that could meet the tough lubrication specifications 
of the proposed engines. 

Esso research teams went to work on the problem. They produced 
a synthetic oil which was named Elsso Turbo Oil 35. This oil not only 
lubricates the famous turbo-prop Viscounts, hut is used also in 
advanced jet aircraft. 

This triumph of Esso research adds one more chapter to an already 
splendid record in the development of new products for civil 
and military aviation. 



"tssd 


AVIATION PRODUCTS 




Navy Contracts 



ENGINEERS 

A N O 

SCIENf ISTS 

You’ll lind at 

C O N V A I R 


ENGINEERING FOR 
THE FUTURE 


CAREER OPPORTORITIES EXISI IN: 


lEROBVIlMICS 

Sero-AniDsis Rieoretical AerodimaBlcs 

Performance Experimental Aerndynamlcs 

AEROPNYSICS 

Stability and Automatic Control Armament Analysis 

Aero-Electfonics Electronic Compoting 


PROPULSION 

Propulsion Research Propulsion Development 

Environmental Controls Systems Development 

NUCLEAR PHYSICS 

Theeretical Nuclear Physics 
Experimental Nuclear Physics 

STRUCTURES ENSINEERIN6 FOR AIRCRAFT 

Stress Analysis Flutter and Dyoamrcs 

Structural Research Structural loads 

DESIGN for AIRCRAFT and NUCLEAR APPLICATION 

Airframe Structures Electrical 

Thermedynamics Electrenics 

Mechanisms Epulpment Design 

Power Plant Instailatiens 


ENGINEERING TEST 



Send Resume to M. L. TAYLOR 
CONVAIR, Engineering Personnel Dept. NN 
FORT WORTH, TEXAS 


C O N V A I R 
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Save % of your 
in/ire Twisting Costs 



ROBINSON 
WIRE TWISTERS 


reduce safety wiring labor costs 
as much as S140 per engine. 
Split second twirling action 
wires 3 engines in time re- 
Cjuired for one by any other 

Approved and used by military 
and civilian installations all 


Uncoiiditionel guarantee! Write 
for details including specifica- 
tions, testimonials and list of 
users. RALPH C. ROBINSON 
CO.. Box 494C, Norttt Sacra- 
mento IS, CaliL 



Traffic Control by Machine 

binding nc\>- words witli uliich to stress tlic iinportmicc of ait traffic con- 
trol is ncarlv impossible. I'ortuiiatciv it mav not be necessary. By tliis late 
date just about everybody realizes iliat an efficient system is s’ital to the 
growth of as’iation. 

Much licadwiU' has been made in recent years. Tlie use of radar has given 
controllers a most useful tool. Tlic use of multiple routes, one-way traffic 
and restrictions on altitudes liavc likewise added to tlie flow of traffic. 

No Middlemen Wonted 

Tlie newest wrinkle (although it was ))iamicd scan ago) is the feature of 
iiaviug pilots talk directlv to the controller. Until this innovation came about 
several ''middlemen " \vete required for relay puriwscs. Using this older 
method the avetage one-way time for a clearance message was 12 minutes. 
"I'liis placed a low limit on the aircraft a given airway could conrain. 

So progress is being made altliougli even those closest to the work arc the 
first to admit tliat we still Irav c a long way to go. 

N’ow' despite tliis rather optimistic talk about progress there are mdie.i- 
tions that a word of caution is needed to those engaged in designing our 
traffic systems. "I'liat word is that traffic control is not the ONLY problem 
connected with moving an aircraft from heit to there. 

The point is that at times wc seem to be engagctl in building an inacsffilc 
monster of a machine in which efficiency is the watchword and «'ith which 
clearances will be stamped out witliout kgard for individualities. 

Right lierc 1 suppose there will be screams to the effect that this so-and-so 
pilot is now condemning a process because it is too efficient and he wants 
individual attention. 

Well, pilots learn verv c.irlv in life that no tu'o flights arc ever exactly 
alike. "ITicv learn tliat thev are dealing not witli parts moving down an 
assembly lilic but witli loads of live people wliosc comfort and safety take a 
wide precedence over "on time" arrivals. 

Efficiency vs. Flexibility 

Unqucstionablv a rigid, cut-aiid-dricd procedure will appear to move more 
units. But tile procedure mav not iilwavs be tolerable for t-ach flight. 

Riglit now for instance, aii aircraft flying over New York cannot gel a 
lower altitude than 10.000 feet regardless of the fact that the lower levels 
mav be vacant or tliat icing conditions or thunderstorms make 10.000 vvetl 
nigh intolerable. In other areas a flight may be confined to a lower altitude 
when a Ihglicr one would be better. 

.■\iid the same situation exists as to routes. A northbound flight will be 
confined to the appropriate routes, from the traffic control standpoint, 
regardless of the fact that flight conditions and the flight plan call for 
another airwav. 

These various tliouglits arc not an attempt to belittle the sincere efforts of 
many people and tlie strides they arc attempting to take. But in the quest 
for precision in quantity great care must be taken to avoid assembly line- 
moving belt— techniques vvlicrc everv move made is to an inflexible plan. 

The time has not come nlicn en route weather conditions can be totally 
disregarded in the interests of traffic movement. And the neccssitv of radio 
position reports every' three or four minute.s docs not lend the pilot much 
spare time to consider the needs of his passengers. 

The airline industry prides itself on being able to give its customers safety, 
comfort and scheduled rides. Let it not be said that we are tooling up a 
machine which will reverse the logical order of these three items. In the 
long nm such a scheme miglit lose more passengers than it would gain. 
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Ever try flying vi 



whh ihc comron and safety that arc 

Lord Vibration Control systems 
play an importani pan in every type 
or aircrafl— isolating the vibration of 
powerfulengincs, proteciing the accu- 
racy of vital and delicate instruments, 


With the same effectiveness. Lord 
Vibration Control enhances (he 
performance of all types of mechani- 


more efficient operation. 

The distinct advantages of Lord 
V tBRATioN Control systems are the 
result of three important factors. First 
is Lord's extensive knowledge of 
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Engineers! You've got a big future in Texas 


EvtT\'t]iiiig \’oii’ve heard alioiit Texas is true. 

It’s a grand place to live— a grand place to 
work— a grand place to build a career as big as 
you can make it. 

As an engineer at TEMCO you'll have an 
interesting job with a dynamically growing air- 
craft organization where there is no ceiling on 
\'onr future. You'll have the benefits of pension 
ami profit-sharing plans . . - PLUS . . . the ad- 
venture of helping shape the aeronautical fu- 
tine of our country in this new hub of the air- 
craft industry. 

After hours, you’ll enjoy the space, sports, 
and sunshine that are part of the Southwest’s 
pleasant, casual way of life. 

If you're an experienced aircraft engineer or 
a recent engineering graduate, send your 
resume to: 

E. J. Horton, Ju. 

J?Hj!iri£Trin« Perioiiric/ SHjir'rii.wir 


TEMCO has openings now for 

• Electronics engineers with experience in VHP, 
UHF, and/or Microwove Techniques. 

• Antenna design engineers 

• Weight control engineers 

• Engineering Methods mothematicians 
(for work on IBM computers). 

• Aerodynomics engineers fori 

o) stability and control work 
b) pertormonce in the field of preliminary 

• Metollurgists 

• Welding engineers 

• Dynamics engineers 
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AIR TRANSPORT 


Examiner Backs Air Charter Exchange 


Failure lo relax present irregular restrictions would 
be ‘Iragically shortsighted,’ says CAB’s Pfeiffer. 

age and lavover diatecs (lirougli close 


By Craig Lewis 

Washington, D. C.— Tempotarv' ap- 
proval of air cliattcr exchange proposals 
made b\ Aircoacli 'i’ransport Assn, and 
Independent Military Air Transport 
.Assn, has been rcconnncndcd b\ Civil 
.Aeronautics Board Hxamiiiet Paul N. 
Pfeiffer. 

In liis report, Pfeiffer observes that 
tile airlines arc enjoying a period of 
general prosperity and says that faiUirc 
(o rcla.x sonic of the restrictions tin 
irregular commercial operations so the 
industry can attain a firmer economic 
foundation without cost to the tax- 
piiycr in such a period would appear to 
be "tragically shortsighted.” 

Pfeiffer says that a substantial air 
cliarter passenger and freight potential 
exists wliich is not presenth being 
sen cd by the certificated carriers "which 
arc properly tethered to the demands of 
the scheduled service." lie rccom- 
mends development of tin's potential 
through use of the ACTA and IMATA 
exchanges for an cxpcrimaital flircc 
year period. 

The report would authorize use of 
solicitation facilities of the two ex- 
cliangcs for both passenger and freight 
charters in domestic service and freight 
charters only in overseas service. 

No Competition Restraint 

111 relation to anti-trust considerations 
of approval of the exchanges. Pfeiffer 
says; "The pooling of irregular air ear- 
tier charter facilities into two organi- 
zations would not scn’c to restrain 
required competition in a substantial 
segment of the airline indiistrv. 

“Rather, similar to the Nasli-Hudson 
and Studebakcr-Packard mergers in the 
automotive industry (which the Depart- 
ment of Justice has apparcntlv ap- 
proved) the two projiosals mav greatly 
improve the efficiency, econo’inv and 
public acceptance of irregular air char- 
ter operations so as to increase rather 
than decrease the effectiveness of com- 
petition between the irregulars and the 
certificated airline industry-” 

Pfeiffer finds that the cv’ideuce in tlie 
investigation favors the proposition that 
a primary purpose of the clearing houses 
is to lower the cost of charter air trans- 
portation to the Defense Department 
in mrticular and traveling and shipping 
public in general by reducing ferrv mile- 


operational coordination of member car- 

'T'‘inallv,” he says, "approval of both 
association proposals would, if anything, 
intensify coinpctition ammig the irregu- 
lars by introducing a degree of rivalry 
for commercial charter procurement on 
a nationwide scale not presently evi- 
dent.” 

■At the end of 19T4. the ten eligible 
mcmbcTS of IMATA owned or leased 
76 aircraft. The thirty eligible mem- 
bers of ACTA had 89 aircraft on the 
.same date. 

Charter Restrictions 

The report recommends that ACTA, 
hut not IM.ATA be allowed to operate 
less than planeload charters through its 
clearing house subject to the following 
restrictions; 

• For passenger cliartcrs, a maximum of 
two groujw pet DC-?; three groujis per 
C--16. Martin 2-0-2 and -1-0-4 and Con- 
lair 240 and ?40; and four groups pet 
DC-4 or larger aircraft, 

• For freight charters, a maximum of 
two loads per C-46, three loads per 
DC-4 and four loads per DC-SA, Con- 


.stcllatioii and various larger aircraft. 

The certificated carriers which arc 
members of IM.AT.A would be ex- 
cluded from participation in the opera- 
tion of the ait exchange. Tlicse include 
tlic Flying Tiger Line, Slick Airways, 
Actovias Sud Americana and the newly 
certificated Seaboard and Western Air- 
lines. Part 45 operators would also be 
excluded. 

Frequency Limits 

Pfeiffer would establish frequency 
limitations which would allow daily 
ffiglits between tlic same pair of points 

• Passenger; One DC-4 or larger air- 
craft; two C-46. Martin 2-0-2 and 4-0- 
4 or Convair 240 and ?40 aircraft; or 
three DC-? or C-47 flights. 

• Freight: One DC-4 or larger aircraft; 
two C-46 or three DC-? or C-47 ait- 

ITcqucncies would be subject to ad- 
justment on petition after a vear of 
operation under the ait exchanges. 
Unused frequencies could not be ac- 
cumulated, but where a chartering ot- 
gaiiization required more than one 
plane, additional aircraft would be 
treated as extra sections. 

Under the terms of Pfeiffer's con- 
clusions. cliartering organizations would 
have to be pre-existing and formed for 
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Piasecki Aims for 1956 Delivery 
Of PH-42 Commercial Helicopter 


a purpose other than tlie requested 
cliartcr. No special restriction would be 
applied to pro rata charters. 

Neither the clearing hocisc.s. nor 
their members through them, uuuld be 
allowed to pax commissions to ticket 
agents, nor would thex' be allowed to 
aecept charters offered through any 
ticket agent or tour conductor. 

No limitations would be applied to 
charters b>- air freight forwarders or 
cooperative shippers’ associations. 
Participation Deferrals 

Approval of the participation of eight 
ACi'A carriers inxolvcd in CAB en- 
forcement eases would be deferred hy 
the exantiner. "Until the carriers 
named have siirxivcd the serious im- 
plications of these charges bv dismis- 
sal of the complaint or the entrx' of 
cease and desist orders bv consent or 
otherwise, it would not be in the publlt 
interest to enlarge their operating 
authority and conseqiienth' their op- 
portunity to violate by permitting use 
of the clearing house facilities” 

Carriers involved in enforcement pro- 
ceedings arc: Aero Kinance Corp., 
Peninsular Air Transport, Currev Air 
Transport, Great Lakes -Airlines. Hemis- 
phere .Air Transport. Trans-American 
•Airwaxs, Trans-National Airlines and 
Twentieth Century .Aitlincs. 

'Ilic regulatory status of the ir- 
regular earner members of .ACTA arid 
3M.AT.A arc currently a primary issue 
in the Large Irregular Case. Operation 
of the air cxeh.inees depends on the final 
determination of that case, ns well as 
the action the C-AB decides to take 
on Pfeiffer's recommendations. 

A number of intervenors in the air 
exchange Investigation maintained that 
it should be held up pending final de- 
cision in the Large Irregular Case. 
Integroted Operations 

The CAB inx’cstigation of the air 
exchange proposals was instituted in 
March, 195-f to consider plans sub- 
mitted by ACTA and IMA'TA for 
traffic clearing houses. Under the plans, 
commercial charter operations would 
be integrated with existing military 
charter operations set up for Civil Air 
Movement from the military agencies. 

The ACTA commercial charter clear- 
ing house would be in Washington, 
D. C. Field offices would be maint-ained 
in Nexvark, Baltinxorc, Colunxbia, S. C.. 
Miami, New York, Chicago. Denxer, 
San .Antonio. Fort Smith, Houston and 
Seattle. Local offices xvould be establish- 
ed in Oakland, San Francisco, Burbank. 
San Diego and Pearl Harbor. 

IM.AIA's military exchange is in 
Washington. Field rcprcscntatixcs arc 
located in Miami, San Antonio. Fort 
Wortii, Nashville. Trenton, Burbank. 
San Francisco, Oakland, Lafayette, 
Ind., New York, Windsor Locks, Conn. 


Price tag on the projected commer- 
cial \-crsion of Piasecki Helicopter 
Corp.’s tandem-rotor military H-21 will 
be approximately 5270,000. Designed 
to seat 19 piissengcrs over a range of 
approximatclx' 5+0 mi., the PH-+2 is 
undergoing Civil .Aeronautics .Adminis- 
liatiun certification procedures and will 
be available for deliverx beginning next 
year, Piasecki reports. 

New York .Airxxavs and Sabena Bel- 
gian Airlines are ex-aluatiii| the PH-+2 
pioposal. I'irst details of the new heli- 
copter xxcrc reported exclusively in 
AviAiros Wi.f.K May 25. p. 107. K'YA 
President Robert L. Cummings, Jr., 
then said he was studying the pistun- 
powered rotars-wiiig transport along 
xvitli a civil xersion Sikorsky’s single- 
rotor S-5S. 

NY-A personnel liavc floxvn in a mili- 
tary H-21 counterpart of the PH-42, 
according to Piasecki. The company 
built a partial full-scale niiiekup of the 
design for inspection bx prospective 
customers at its Morton. Pa., plant. 
'Ilic niockup comprises the 20-ft.-long 
cabin section xxith passenget scats in- 
stalled. Cabin xvill be 5-ft. 8-in. wide 
and 5-ft. 10-in. high. 

The civil PH-42 will be axailable in 
a xariety of seating arrangements from 
a .standard 19 passenger eonfiguration 
to a 16 place dc luxe xersion. The in- 
terior xvill be convertible to alloxv cargo 
stowage. Double entrances on opposite 
sides of the cabin will permit simul- 
taneous loading of cargo and passengers 
—or in 3 passenger version xx'ill speed 
entry and exit to shorten ground time 


Piasecki PH42 

Specilicalionis 

High speed at sea level . . . 

..131mph. 


ell 98tnph. 

Max. rate of climb 

.1.080 fpm. 


...9, -150 ft. 

Fuel consuniptioii ut cruise. 

,69ga1./hr. 

Range (with 300 gal.). . . . 

...338 mi. 

Center of gravity range 

...41.5 in. 

Oioss weight 

..13,300 lb. 

Einptv weight 

. . .8.7301b. 

Pasireiisers. baaraac, fuel, oi 


&• crew 

...4,5701b, 

Overall length (rotors tmiiii 


Fuselage length (blades folded). .. 52'6' 

Width (blades folded) .... 

14'4" 

Overall height 

15-5- 

Rotor dia. (blade tip circle) 



Seatiiia canacitv (oassenacis 

19 

Cabin capacity 

..615cu. ft. 


between stops. Both entrances xvill be 
fitted with retractable step-doors. 

.A detachable 80-cu.-ft. Ilclipack be- 
neath the fuselage could be used for 
mail and baggage stoxxage. 

Industrial users ate being sought by 
Piasecki. which says that the PH-42 is 
adaptable to mining operations, off- 
shore oil drilling, handling Ininber and 
construction. Bulk loads up to 4.500 
lb. could be carried in a sling from 
under tlic fuselage. In military dem- 
onstration. tile copter has toxx'ed Naxy 
mine sxvceping equipment and freed 
tnicb mired in sand (AW Mar. 21, 

p. 19). 

This ability could be used to tiixv 
bogged-doxxm equipment in sxvamp 
areas, tug loads over snoxv and ice and 
toxx- barges. 

The PH-42 is scheduled to be pow- 
ered bv a WTight 8659HD-1, cix-il 
xetsiotTof the H-2!’s R1820-105, rated 
at 1,425 takeoff horsepoxver. A 500- 
gal. fuel tank xvill be located aft of 
the passenger compartment and sepa- 
rated from the poxver plant by a 
stainless .steel fircxvall. 

CAB Cuts Mail Pay 

Cix il -Aeronautics Board has proposed 
a reduction in mail pay for Northern 
Consolidated .Airlines for this year and 
future periods. 

The nexx- rate tentatively adopted by 
CAB xxould himish Northern Consoli- 
dated an annual mail ]>ay of 51,040.176. 
xxhicli includes a brcakcxcn need of 
5916,974 and a return on investment 
of SS6.697. This rate yields about 
5505.000 a year less than the past rate. 

Northern Consolidated xvould receive 
service mail pay of 5265.740 annually, 
leaxing a subsidy element of 5774,456. 

Mail Case Reopened 

Secxicc mail rates fur local scrxicc 
airlines have been reopened and a mail 
rate proceeding instituted by the Civil 
.Aeronautics Board. 

Present mail rates of the local air- 
lines xvcrc set Oct. 1. 1955. based on 
the 45 cent ton-mile rate then effective 
for the big four trunk-line carriers. 

CAB savs preliminary examination in- 
dicates local service carrier costs have 
changed considerably since the current 
rate was set. The Board also wants to 
revise the local scrx'ice mail rate struc- 
ture to make it consistent xvith the 
multi-clcnicnt rate structure set last 
month for the trunk earriers. 

The local service mail rates ace re- 
opened effective July 1, 1955. 
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Larger CAA, CAB Appropriations 
Voted by Congress for Fiscal ’56 


Qantas Buys 1049Hs 

has ordered the first txxo lirxv Lockheed 
1049H Super Crainic fieigbtcis fni a 
Sxdney-London service starting in niid- 
1956. 

Detailed .specifications of the 22nd 
version of the ConstcllaHon were exchi- 
sivclv tcpoited in .Vviatioii Week. June 
27. p- 91. Scjbrxird & Wcstcin .Air- 
lines, FIving Tiger Line and Slick .Air- 
ways also arc interested in the new plane. 

Featuring a specially stressed fuselage 
capable of taking 20-toii p-jyloads, the 
I049H xvill be powtrred by font 5.250-hp. 
Wright Turbo Compound engines and 
has a design top speed of 370 inpli. Non 
stop nijximum range will be 5.580 mi. 


Prop Change Ordered 
For PAA. Northwest 

Pan .American World Airways and 
Xortlnxcst Airlines have been instructed 
lo replace hollow blade propellers on 
Boeing Sttatocmisers by the Civ il ,Acro- 

The two carriers have been told hy 
Civil Aeronautics .Administrator Fred 
B. Lee to replace Hamilton Standard 
propellers having 2J17 hollow steel 
blade xvith solid metal blades. Replace- 
ment will be made as soon as a solid 
blade propeller c.in be supplied by the 
manufacturer. Rigid inspection pro- 
Vedures prescribed by the CAA must be 
ixiaintaincd until the liolloxv blades .arc 
replaced. 

T he hollow Boeing 577 pro|x:llet has 
been blamed for a number of Strato- 
cruiser accidents and incidents (,AA\' 
May 9. p. 18). most of which involved 
loss of an engine. Uitcst incident was 
the crash last March of a P.A.A Strato- 
eniiscr near Portland, Ore. 

Cargo Rales Reduced 

Dispute oxer trans-Atlantic cargo rate 
reductions lias been resolved xvith the 
agreement of Intcmational Air Trans- 
port Assn, members to make the new 
rales effective Aug. 15 (AW June 15. 
p. 155). 

New tariffs xvill reduce rates an aver- 
age of 2095. xvith some commodity 
rates being cut as much as 47%. Sim- 
plification of the comrnoditx rate struc- 
ture will reduce hundreds of comnroditv 
descriptions to 48 classifications. 

■A dispute among North .Atlantic car- 
riers arose when Pan American World 
Airways announced plaits to make the 
reductions effective Julv 1 . Other At- 
lantic carriers, led by KLM Roxal Dutch 
.Airlines, objected to certain aspects of 
the P.AA plan. 


Washington, D. C.-T'ltc Fiscal 1956 
budgets for Civil Aeronautics .Admini- 
stration and Civil Acremautia Board 
approved bv Congress— 5 1 60 niillkm for 
C.VA and 556,6 million for CAB-arc 
substantially mote than the Fiscal 1955 
budgets. 

• CAA’s allocation is 550 million oxer 
tlic Fiscal 1955 budget of 5150 million. 

• CAB’S allocation is S4 million over 
the S52.6 million allocation for F'isc.il 
F955, Tliis includes S4.125.000__for 
administration (compared with 55.777.- 
000 for 1950) and 552,500,000 for 
airline subsidv pitvmciits (compared wrth 
548.900,000 'for 1955). 

The 5558.000 increase iir administra- 
tive funds will permit the Board to 
speed action on tire backlog of route 
and mail cases (AW Juire 6, p. 1 50). 

'Ilrc allocation for subsidy paynrcrrts 
is 510.5 million less than the 565 mil- 
lion the Board requested. But members 
of both House and Serrate have stated 
that if additional monev is going to be 
needed, funds could be appropriated 


The CA.\ budget includes funds for 
these activities: 

• Operations and regnlation. 5106 mil- 
lion, the amount requested. Tire 
House and Senate conferees directed 
that "no statiorrs or facilities now oper- 
ating be discontiirucd bx the C.A.A, 
until after there is reported for con- 
sideration of the jppropriatioirs coiit- 
mittces of the Senate and the House 
a coinptelrcitsive plair for future air 
traffic coirtrol routes, facilities, and sta- 
tions. In anv event suclt a plan shall be 
submitted prior to the consideration of 
the lnrd|et for Fiscal 1957." 

• Establishnrcrrt of air navigation facili- 
ties, SI6 million. 52. 5 million less than 
C.A.A’s request, lire reduction was made 
to keep nexx- facilities at a minimum un- 
til an agreenrent on a common system 
of naxigjtion is finally made. 

• T’ederal airport aid, 520 million, al- 
most double C.A,A’s request for 511 
million (sec p, 85). 

• .Air navigation development, SI mil- 
lion. or half CAA’s original 52 million 
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$63 Million Annual Airport Aid 
Wins Unanimous Senate Approval 


Wasliinglon, D.C.— Legislation guar- 
anteeing S65 million federal aid for 
airport desclopmcnt annually for tiie 
next four years was unanimousU pas- 
sed by tile Senate— despite the Admin- 
istration's oppositions. 

Under the measure, Cis’i! Aeronau- 
tics .Administration would be author- 
ised to cuter contracts \rith state and 
local gosemincnts cadi year-for I'isca! 
IQ56 through l''iscal 1959— up to S6’ 
million, and Congress would be obli- 
g.itcd to appropriate funds to co\cr the 
contracts. Up to now, under the terms 
of the 1946 Airport Development Act, 
C.AA has liad to obtain appropriations 
first, before contracts could be made. 

If the measure is enacted, S81 mil- 
lion would be as-ail.iblc for Kiscal 1956 
aid: the S63 million authorization— S60 
million for continental projects and 53 
million for territorial projects, plu.s $20 
million in a direct appropriation already 
iipproscd by both House and Senate 
(.A\V June 57, p. 11). 

No word of D|)position was ex- 
pressed during brief Senate consideration 
of the measure which was introduced 
by Sen. Mike Monroncy (D.-Okla.), 
chairman of the Senate Commace 
Aiiation Subcommittee. T«’o Repub- 
lican senators-kredcrick Pavnc (Me.), a 
member of the Senate Commerce Coin- 
niittce. and Frank Barrett (W'yo.)— 
joined Monroncy in urging its ciiact- 

Ground Facility Needs 

In his Senate prosentafion, Mon- 
loncy stressed the ur|cncy of improv- 
ing facilities for jet aircraft and cargo 
operations (AW May 9, p. 1 11 ). 

" l ime is inoiing rapidly against iis 
in modeniizing the airport program," 
Monroiics said. "Only seven civilian 
airports in the U.S. can accomodate 
jet propelled transportation planes. Yet 
in one. two or three years, airlines will 
be ready for such service, and there will 
be no airports to accomodate such 
planes . . 

"Modern, speedy ground facilities 
for liandling ait freight arc necessary 
for file development of this type of air 
transport and should be undertaken as 
rapidly as possible." he continued. 
"Today the lack of adequate labor sav- 
ing and time saving devices in the 
handling of air freight holds hack this 
development which will advance avia- 
tion still farther in its service to all 
types of transportation,” 

The legislation explicitly states that 
federal airport aid shall be available for 
"the construction, alteration, and repair 
of airport passenger or freiglit terminal 


buildings and other airport administra- 
tive buildings" and "shall not be limit- 
ed to any classes or categories of public 
airports.” 'llicse provisions would void 
the administrative rulings of the Com- 
merce Depaitmcnt for the past two 
years banning federal aid for terminal 
f.icilities and small airports 
Conflicting Views 

Civil .Aeronautics Board Chairman 
Ross Rizlcj lias given general support 
to the purpose of the Moiironey bill: 
a sharply accelerated, stable airport 

Under Secretary of Coimncrce for 
'I'taiisporhition Louis Rothschild, speak- 
ing for the Administration, opposed the 
bill's method of accomplishing a "stable 
program." 

He also maintained that federal 
airport funds should continue to be a 
matter of annual appropriations (AW 
June 15, p. 131). 

Monroncy told the Senate: "The 
Commerce Committee is eoniplctclv in 
disagreement with the views of the 
Administration and the Department of 
Cummcrcc as to these features of the 
bill and is extremely disappointed that 
the .Adniinistration and the department 
have taken the position." 

Monroncy recounted the instabilits 
Ihetc has been under the system of an- 
nual appropriations; 

In 1955. "the entire program was 
shut down as tlic Secretary of Com- 
merce conducted a survey to delemiinc 
flic need for federal assistance in public 
airport development. Despite the fact 
tliat many states and cities were in the 
midst of planning airport work, or in 
completing fiiiancing arrangements, the 
program was shut down in its entirety 
lor one full year. 

"'ITieii, a strong report found that 
federal help for airport construction 
was justified. . - - 't his fresh declaration 
rather stimulated things, and for 1955 
fiscal year, after no appropriations for 
biscal 1954, the sum of S22 million was 
appropriated. At that time it was stated 
that because the program had slowed 
down during the year that no funds 
were provide, not as much would be 
needed for the first year of its reacti- 
vation. 

"But when we came to the next vear 
with great anticipation of an appropri- 
ation, we find that instead or an in- 
crease, the Budget Bureau has reduced 
by one-half the insufficient sum of 522 
million appropriated last year— and only 
511 million was recommended for 
Fiscal 1956." (Congress increased this 
Sll million to 520 million.) 


Proposed Airport Aid 

This is how the $63 n 

illion a year 

in federal airport aid pr< 

idcd in tlic 

Monroney bill would be divided. 

State 

Amount 

Alabama 

$856,180 


939,540 


670,938 

California 

2,734.099 


955,269 


340,256 


64,980 


120,271 


851,856 


942,419 


694,985 

Illinois 

1,721,651 


852.738 


800,327 


882,263 

Kentucky 

733,174 


760,599 


385,763 

Maryland 

439,234 

Massachusetts 

767,262 

hfichigan 

1,654.594 

Minnesota 

1.072.185 

Mississippi 

676,053 


1.096,682 

Montana 

1,157,301 

Nebraska 

759,013 

Nevada 

827,050 

New Hampshire 

147,216 

New Jersey 

781.667 

New Mexico 

985,691 

New York 

2,606,233 

North Carolina 

989,458 

North Dakota 

605,945 

Ohio 

1,511.101 



Oregon 

932.127 

Pennsylvania 

1,902,130 

Rliode Island 

127,157 


542,723 


657,256 

Tennessee 

798,404 


3,093,777 

irtah 

719,824 

A'ermont 

126,216 


803,025 

Washington 

863,070 

West Virginia 

475,132 

Wisconsin 

993,906 

Wv-omiiig 

754,789 

T otal State Grants . . 

45,000,000 

Discretionary Funds . 

15,000,000 

Total Funds for Con 
linenfal Unitei 
States 

60,000,000 

Alaska 

1.350.000 

Hawaii 

750,000 

Puerto Rico 

600,000 

Virgin Islands 

300,000 

Total 

3,000,000 

Grand I'otal 

S63.000.000 
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. . . commercial aircraft operated by 
major trunk airlines throughout the world today 
are powered by Pratt & Whitney engines. 


• ONLY AEROSHELL OIL 100 

is used at Pratt & Whitney for all piston 
type engine testing. 

• For the same reasons that test engineers choose 
AEROSHELL OIL 100, this lubricant can give ^11 
superior performance in all flight service. 

SHELL OIL COMPANY 


Court Rules Air Belongs to Public, 
Voids Local Ban on Low Flying 

A Federal District Court ruling last courts have upheld the intent of Coa- 

and airport users of local community \idual states, including such political 
• - banning low flying for take- sub-di)isions as Cedarburst, were pie- 
adings. eluded from enacting conflicting regu- 

Ision. made by Judge Walter l.itions Judge Bmcliliamen commented 
;n in Brooklvn, ruled uncon- tliat "the fact tliat s’arious states have 
a local ordinance of Cedar- legislated in the field of air traffic rogu- 
L. I., banning low flving air flights latioiis is no indication that Congress 
below 1,000 feet over the community, did not intend to preempt the - ' ’ ' 


regulations 
oils and lam 
'I'lie deeisi 




■t from enforcing the finance. It The Brooklyn jurist lield tirat "if ^ 



liasc a far-reaching effect on cs’erv air- itfcrred to testimnnv at tire October 
port in tlie counter-. He pointed out hearings that with enforcement of tlie 

that numerous other communities near Ccdarlmrst ordinance there would be . * h t «.n r-arions mcinbcrs 

that whether an appeal would be made »>crcc to and from thoJdlewild Airport ® 

c^l liw made it a misdemeanor to flv trespas.s and miisimee from aircraft 
- - feet using the field. 


o\-cr Ccdarlmrst at k-ss flian 1.000 feet 
and carried a penalty of SlOO fine or 
si.v months in jail for i 
The 10 


sifsipl 


§ 


CAB ORDERS 

.Aeronautics Administration and 


vmagc'!^lhru!V.''^ttot^^^^ r.RANTED: 

for tlie injunction in a non-jurv trial Pan .Vni«icaii-Gncc Airways leave lo 
bv Judge Bruehhans., last 

arjs p-" ^ 


section of a CAB order which 
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EMPLOYMENT OPPORTUNITIES 



ENGINEERS- 


Creative 

Opportunities ^ 

with J 

Repubiic Aviation 



sslstant Chief Engineer 
'."V'L.Borlner 


AEKODYNAMICISIS 

Degree in Aeronauticol Engineer- 
ing plus three years of broad ex- 
perience in Aero Field. Will ona- 
lyze aircraft data ond write equa- 
tions describing performance of 
aircraft for use in conjunction with 
analog computers and flight simu- 

Some openings also available for 
recent graduates. 

In joining our growing and pro- 
gressive organization, you'll find 
o real opportunity for advance- 
ment and recognition in many 
challenging and diversified proj- 

You'll enjoy living in the attrac- 
tive suburbs of Washington, D. C. 
with its fine homes ond schools. 
Large, modern plant located in 
suburban Riverdale, 8 miles from 
the nation's copitol. 

Send resume to Engineering Per- 

ERCO 

ENGINEERING and RESEARCH 

A Division of 

ACF INDUSTRIES, INCORPORATED 

Riverdale, Md. 


WERIMIHAI mi mois 
[OR 

FOR MD r-IOI AIRPIAWS 

Must be graduate engineer with 
a minimum of 500 hours jet fighter 
time and 1200 hours totol time. 
Prefer men with some experimen- 
tal testing, but not mandotory, 
26-30 years of age. 

For more detailed information 
write: 

TECHNICAL PLACEMENT SUPERVISOR 
MCDONNELL AIRCRAFT CORPORATION 
BOX 516, ST. LOUIS 3, MISSOURI 


AVIATION WEEK, July 4, 19S5 


EMPLOYMENT OPPORTUNITIES 


^,,pebienc6D deveccS-'Sent career^ 

1 A during th 


FIELDS OF ENGINEERING ACTIVITY 

i*pr or orriBa and years of upebiekce wfebbed 



as 



D|V 

1-2 

2-J 

‘+ 

1.2 

2.3 


1-2 

2-3 

'+ 

1-2 

2-i 

«-(- 

IlnUsralionoflkcorii, equipments, aadeneironment 













AIIRORNE rilE CONTROL 



W 






W 




OlOITAl DATA HANDIIN6 DIVICiS 



c 



C 



c 




MISSILE AND RADAR 



M 



M 



M 




INERTIAL NAVIOATION 



hi 



M 



M 




COMMUNICATIONS 



C 

0 






C 

0 




DESI6N • DtVIlOPMINT 

COLOR TV ruiES— Electron Optics — Instrumental Analysis 
—Solid States (Phosphors, Hieh Temperature Phenomena, 
Photo Sensitive Materinis and Gltiss to MetaJ Sealinel 




L 

1 




L 

L 



RICEIVIN6 TOtU— Circuitry- LiTe Test and Rating— Tube 

H 

H 

H 


H 



K 

H 



H 


H 

H 

H 










MICROWAVE TUBES- Tube Development and Manufacture 


H 

H 





H 

H 



H 

6AS, POWER AND PHOTO TUBES— Photo Sensitive Devices— 

L 



L 




1 

L 

L 


1 

AVIATION liECTRONies- Radar Cornputere— Servo Mech- 
anisms — Shock and Vibration — Circuitry — Remote Control 
—Heat Transler- Sub-Minialuriaation— Automatic Flight 


f 

C 





f 





RADAR— Circuitry— Antenna Design— Servo Systems— Gear 
Tb^ins — Intricate Mechanisms — Fire Control 








J 

C 




COMPUTERS— Systems -Advanced Development — Circuitry 
-Assembly Design— Mechanism.s -Programming 

« 

• 

M 






C 




COMMUNICATIONS— Microwave— Aviation— Specialiaed 
Military Systems 









c 

f 




RADIO STSTEMS-HF-VHF-Micrpwave— Propagation 









F 




MISSILE 6UIOANCE— Systems Planning and Design— Radar 



M 










COMPONENTS— transformers-Coils— TV Deflection Yokes 
(Color or Monoehromel-Resistors 













MACHINS OtSISN 

Mech. and Elec.— Automatic or Semi-Automatic Machines 









H 
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EMPLOYMENT OPPORTUNITIES 


l/^erAT‘/C>J>f 

^2^6iri£'9ta^Z?'2^y z'UUr 


RESEARCH 


Mi¥ 

otion 


Instrumentation 

laboratory 

9 MM r 


a 


£/S/G/NEEf9S 

INERTIAL GUIDANCE aho WEAPONS FIRE CONTROLi 


• SYSTEMS 

• COMPONENTS 


QfUiduGie. &>wUei. 

MAY BE TAKEN fOR ACADEMIC CREPIT 
WHILE EARNING FULL PAY 



MARTIN PHILLIPS 

MASSACHUSEnS INSTITUTE OP TECHNOLOGY 
INSTRUMENTATION LABORATORY 
68 Albany Street 
CAMBRIDGE 39, MASS. 


new developments in 
^ helicopters present 


SUNDSTRAND 

V a constant challenge 


AVIATION 

STRESS ANALYST ENGINEERS 


Has Opportunities for 


DESIGN ENGINEERS 

Are yon intereited in research work involviDg 


MECHANICAL ENGINEERS 

^ strength and fadgue characteristics of new 


ELECTRICAL ENGINEERS 

^ materials? Are you able to analyze and deter- 
mine stadc and dynamic loads? 


to Design and Develop 

If yon have 3 yean’ aircraft stress experience 
k — or — if you have an aeronaudeal engineering 


MECHANICAL-HYDRAULIC 
CONSTANT SPEED SYSTEMS 

^ degree — you may be qualided to fill a most 


Pleeie address complete resume. 

desirable position. 


Dutlinina desails of your technicol 

You would enjoy working for a progresriTe 
. company that U expanding rapidly — where 
^ your family’s well-being U importantly coniid- 
' ered — where individual effort is recognized 


MR. HOWARD EKSTROM 
Personnel Director— 

SUNDSTRAND AVIATION 

2531 11th, Rockiord, Illinois 

and rewarded. 





Send a complete resume to 


KELLETT 

L. R. Auten, Personnel Department 



SIKORSKY AIRCRAFT c“V.S.’, 





e. 0. 8s. Jsa Cinnirs 1. N. J. 
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EMPLOYMENT OPPORTUNITIES 


ENGINEERS and DESIGNERS NEEDED 

« MISSILE GUIDANCE BOMBING NAVIGATIONAL NEW CIVIL AVIATION 

TAP* SYSTEMS COMPUTER SYSTEMS PRODUCTS 



Milwaukee 2, Wisconsin 


A NEW ERA.... 

In in-flighi reiueling. pio- 
neered by Flight Refuel- 
ing Inc., has created sev- 
eral challenging openings 
for qualified engineers in 
the following categories: 

AERODYNAMICIST 


AIRCRAFT ELECTRICAL 
SYSTEMS ENGINEER 
FUEL SYSTEMS ENGINEER 


T^ltgbl Refueling, hic 


is YOUR FUTURE as promising 

as a HELICOPTER S} 

I We think the future of the helicopter is virtually un- 
limited. Why not make your iulure just as promis- 
ing? 

SIEORSEY, pioneer helicopter manufacturer, 
needs . . . 

TEST ENGINEERS 
DESIGN ENGINEERS 
WEIGHTS ENGINEERS 
DEVELOPMENT ENGINEERS 

to do important work in the fascinating and last- 
growing helicopter field. Expanding military and 
commercial requirements ore a challenge to skilled 
men — offer excellent opportunities to further your 
proiessional stature. 

Engineers whose abilities or experience qualify them 
for these responsible positions will enjoy a well- 
rewarded career with a secure future and many ben- 
efits for themselves and their iamilies. 


SIKORSKY AIRCRAFT 

Tidgeport 1, Connecticut 
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THAT CESSNA AIRCRAFT 
COMPANY NOW HAS 


UNDER DEVELOPMENT 


©imiiieetPuBES 

NOW BEING TESTED IN FLIGHT 


0 ©“Saacas 
Gmas8/aMKQ2 

IN THE PROTOTYPE STAGE 

AND MANY OTHER INTEREST- 
ING PR0J6CTS1N THE WORKS" 


STRUCTURES ENGINEER 


* Association with sc 


Wrife to: Personnel Monoger 

AEROPHYSICS DEVELOPMENT 
CORPORATIONS 

(Subsidiary ol Studcbober*Packard Corp.) 
P. 0. BOX 949 
SANTA MONICA, CALIF. 


Wanted 

ENGINEERING 

REPRESENTATIVE 

ORGANIZATION 

To tlMdlo new hiitl ausitty lire el eleciticol 0 




THIS IS YOUR 
OPPORTUNITY TO 


WITH A GROWING 
COMPANY 


.'C.IV FSA^rifftO: ss PniC SI. M ' 
Loa A.yOBLBS: III! I' »««lrf ni 


POSITIONS VACANT 


! entdneers In Southern 


eelleellvo 

sbilitiee re^ 


Cessna ofTers competitive salaries; 
job stability; flying club; and the 
convenience of living within 15 min- 
utes of work in a friendly dty. BUT. 
EVEN MORE IMPORTANT, 
Cessna offers fertile soil for new 
ideas, individual recognition and 
maximum opportunities in both civil 
and military aviation. You are not 
just a cog in a machine. 


WRITE: 

Cessna Aircraft Compony 
Dept. AWP-14, Wichita, Konsas 
Slate experience and quallflco lions. 


POSITIONS WANTfD 


ResseKh^ engldenr Ooet^rs_ Se^rB* In^ 




SfLUNG OPPOBTUMiTY WANTFO 




MANUFACTURERS’ REPRESENTATIVE 



SPECIAL SERVICES 

TO THf 

AVIATION INDUSTRY 


REMMERT-WERNER, Inc. 


OVERHAVLS 


AIRCRAFT UPHOLSTERING 


BAUCOl 


^ PARTS a, supplies ^ 


NAVCO 


INC- pEnhina'i-iris 


SAifs itmtsmAVva 


nriinnlHISli 


PROFESSrONAL SERVICE 


IrKsn Place Sllubnh. K. 

EUtabrih S-7SM 
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CLASSIFIED Searchlight Section advertising 

BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE 




another new 

Super-92 DC-3 
N42F — ready in July 

Super-92 engines, Collins or Bendia radio, 

new ship guarantee, complete 8000 hour overhgul, 

beautiful custom interior, big windows, 200 mph. 




Custom 1 8 

Conversion 

ready in July 

write for specifications 





■r travel comfort. 


REMMERT-WERNER, INC. 

PErshing 1-2260 LAMBERT FIELD ST. LOUIS, MISSOURI 


aviation 
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EDITORIAL 


Capitals Viscounts Appear 

Capital Airlines will open the gas turbine powered 
transport era on U. S. airlines this month, beginning 
scheduled X'iscount sersice between Washington and 
Chicago on Juh’ 26. Tlic whine of compressors and 
smell of Iccroscnc is destined to replace the po|jping 
pistons and blue smoke clouds as the standard sounds 
and sights on airline ramps around the world. 

llic fact that the first turbine powered tr3ns))ort 
to fly under U. S. colors will be British manufactured 
offers proof tliat tcclinical progress is tlie only genuine 
yardstick for measiircmcut in aviation. Nationalistic 
pride and restrictions have no place in an endeavor 
so res'olutionars' and international as aviation. 

“Slim” Carmichael. Capital’s president, makes it 
clear that lic picked the Vickers X'isconnt. jjowered 
by Rolls-Royce Dart tnrboprops, for bis 60 plane fleet 
replacement program for .strictlv competitive business 
reasons. Among the kew factors in his decision “Slim" 
Carmichael lists: 

• Competition with the Big Four airlines. Carmi- 
chael says abotit 80'"! of Capital's route stnicturc puts 
it in direct competition witli .American. United, T^VA 
and Eastern wlierc Capital has suffered from lack of 
modern equipment to meet the challenge of tliese 
strong competitors. Introduction of the X’iscount will 
gi\e Capita! an equipment eelge over these competi- 
tors for the first time in its histor)’— an edge that will 
last at least three sears iiiiti! tlie appearance of tlie 
turboprop posscred Lockheed Electra. 

• Cost feasibilits-. Cost of the Viscount fleet was 
within Capital’s financing capabilities and was assisted 
by a profitable sale of Constellations to British Oscr- 
scas Airssavs Cot)i. Capital also expects to sase monev 
by standardizing on the ^'iscount as a replacement for 
its present assortment of Constellations, DC-4s and 
DC-3s. 

• Timing. Capital could get dclis’cry of the N'iscount 
in 1935 while similar tvpes offered hv U. S. manii- 
fpcturers will not he aiailahlc until several years later. 
Bv getting the Viscount into operation in 1955 Capital 
will gain a tlircc to four vear head start in the turbine 
powered airline scrsice. 

• Passenger ajjpcal. After flving in the \'iscoimt 
and studviiig British European Airwas’s experience, 
Carmichael was coininced that the turbopro)) tnins- 
port offered a distinct appeal to the traveling |5ublic 
due to its greativ reduced noise and vibration leiel. 
Tlie X'iscomit is bv no means a noiseless or sabration- 
less aircraft. Nor is there ever likelv to be such an air- 
plane. Blit tlie \'iscount is noticeably more com- 
fortable riding than a pi.ston-po«erecl traiis|5ort. 

The \’iscount already has jiroved to be a foniiidable 
coui|5Ctitor to piston powered transports in Europe, 
in Australia and now in N’ortli America where Trans 
Canada is boosting its share of the Toronto-New York 
traffic with tlic X'ickers aircraft. Capital's traffic figures 


on the highly competitive WasiiingtoifcCUicago route 
after the \'iscount gets into service should be in- 
teresting. 

Capital Airlines has grown and prospered under 
“Slim” Camiichacrs stewardship. It will be interest- 
ing to sec whether the Viscount fleet replacement 
program he initiated will prove to he another signi- 
ficant step in the increasing .stature and prosperity of 
Capital among the domestic airlines- 

Allantic Travel Boom 

Pan American W’orld Airways’ completion of its 
50.000th trans-Atlantic crossing on June 28 highlights 
two major facts in this area. 

First, the fantastic progress that lias been made 
in linking Europe and N'ortli America by air. since 
Pan American |)ionecrcd the first scheduled passenger 
senicc across the Atlantic in Boeing fls’ing boats 16 
year.s ago. 

Second, tlic tremendous air Irascl boom now in 
]irogrcss across tlic Atlantic that will ccrtaiiili’ set new 
traffic records for both coach and first class travel. 

Coinjwred uitli the twice weekly flving boat .service 
that often took 24 hours from Newfoimdlaud to Europe 
in 1939. Pan American now dispatches 116 fliglits 
weekly to Eutojic in Boeing Stratocniisers and Douglas 
DC-6s and DC-7Bs that can fly nonstop to London 
in 12 to 14 hours. During the last week in June 569 
U. S. and foreign aircraft arrived from, or departed for, 
Europe at Idlewild Airport alone. 

l‘'or tlic second straight S’car airlines will carry 
more pco|>lc to Europe than stcanis!n|5s. Last vear’s 
record of 580,000 trans-Atlantic airline passengers seems 
certain to he boosted by at least 1071 this rear. 

More Moscow Air Shows 

.•Mtliougli the major air display celebrating Red Air 
Force Day failed to ajipcar over Moscow on jime 19 as 
predicted to .\vhtion V'kek bv tlircc Russian air engi- 
neering officers attending the recent Canadian Intenia- 
tional Air Show (A^\^ June 1 3 p. 1 51. the sky over the 
Soviet capital has been filled with modern jet aircraft 
.ahnost dailv in recent week.s. Stewart Alsop, reporting 
from Moscow, noted between 1 50 and 200 turboprop 
bombers, turbojet bombers and turliojet figliters in tlic 
air on tlic day of tlic official reception for Indian Prime 
Minister Ncliru. Tlie younger .Alsop brother also repor- 
ted that formation fliglits of Russian jet planes have 
become a clailv routine over Nfoscow. usually around 1 1 
am. or 4 )im. He also reports the Red .Air Force celebra- 
tion is now believed to be sclicduled for a Sunday in July. 

Dcs|>itc these daily exhibits of the latest Russian air- 
craft over Mo.scow, tlie Department of Defense refuses 
to release ]>icturcs of these planes taken during public 
displays so that the American peo|jIc. too, can sec 
tlicm. How much longer will tliis farce continue? 

—Robert Hotz 


Inaugurating the New Super-7 Clipper Service 


Am makes 50,000th 
TRANS-ATLANTIC CROSSING 





Birth of a new challenge... 

Highest, fastest, 

When Bell Aircraft’s X-IA dropped from the mother B-29 
and raced to 1650 mph atid. in another flight, rocketed to 
an altitude of 9O.0OO feet, it flashed past a whole line of 
aviation milestones. The X-IA met the challenge . . . and so 
did the Elastic .Stop nuts applied to critical airframe and 
engine fastenings. ESXA fasteners, with their familar red 
locking collars, have participated in every important air- 


fastener field test 

frame and engine development for more than twentv years. 
No test has ever been too severe, even when service condi- 
tions have been as unpredictable as ihev were during the 
epoch-making flights of the X-IA. 

If you accept the practical value of more than two decades 
of satisfactory military and commercial field experience... 
you'll rely on Elastic Stop nuts. 


ELASTIC STOP NUT CORPORATION OF AMERICA 



lO Vauxhoil Road * Union, N. J. 

are standard on all ESNA fixed fasteners guaranteeing: 


* thread sealing ... no galling 

* immediate identification 

* adaptability to all shapes and sizes of aircraft fittings 

* suitability to production line assembly methods 





Dep^ment N73-725 ' 231 

INSERTS 


* extended reusability 

* vibration-proof locking 



